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Our quality. We developed the first super-subminiature wash- 
able switches, the first 10-amp rated miniature toggles and the 
first miniature lighted snap-in rockers — just to name a few. But 
while innovation became an NKK trademark, quality remained a 
tradition. 


Today, you’ll find that quality in over 477,000 different switches. 
In fact, we can offer you just about every type of switch you’d ex- 
pect from a major manufacturer, plus a lot you won’t find any- 
where else. 


Send for our 50-page catalog, then compare the performance 
specs, construction materials and standard features of our 
switches with those of the ones you are now using. You'll see 
why, dollar for dollar, NKK is the standard of comparison. 


We put our 30 years of experience to good use — just so you 
could do the same. 


NKH. 
switches 


14415 N. Scottsdale Road, Suite 600, Scottsdale, AZ 85260 (602) 
991-0942. TWX 910-950-1167. 


In Canada contact: Canadian General Electric Co., Ltd., 189 
Duffern Street, Toronto, Ontario M6K 1Y9 (416) 537-4481. 
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MIL-C-39012, Category F. You're looking for an SMA semi-rigid coax connector to meet MIL-Spec. 


But you're not looking forward to the heat problems created by soldering. 


We've taken the heat off Or the time taken by X-ray testing. 
SMA coax connections. See AMP —and get the solderless MIL-C-39012 SMA coax connector. 


It’s fast. It’s reliable. It comes completely pre-assembled. It’s intermateable 
with existing designs, and qualified to Category F. 

And you. And it’s tough. Unlike soldered connections, the AMP SMA can take 

the cold and heat, the vibrations, the hostile environment of deep space. 

Its MIL-C-22520 tooling and Phase Match Kit (makes a perfect connec- 
tion everytime to save time) together give you the easiest, most secure 
SMA installation in the industry. And our retractable coupling nut version 
allows visual alignment for perfect mating. 

Our SMA is just one more connector to join the ranks of AMP products 
for avionics, microwave, and military applications. 

We deliver the help you need, too, in design, engineering, all the way 
through project development. We'll do our best to take the heat off you 
with the product quality you expect, and the personal attention you 
should have. 





For more information, call the AMP MIL-C-39012 Desk at (717) 780-4400. 
AMP Incorporated, Harrisburg, PA 17105. 


ANi-P Interconnecting ideas 
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The First International Conference on CD ROM 
Sponsored by Microsoft Corporation 


PLAN NOW TO ATTEND 
Be part of this important conference March 4-7/th in Seattle. The focus 
will be wide-ranging, with a host of kéy authorities examining current 
and future CD ROM issues affecting book publishers, information pro- 
-viders, software developers, hardware, disc, and drive manufacturers. 


KEYNOTE SPEAKERS 









William H. Gates, Microsoft 


Gary A. Kildall, Activenture 


FEATURED SPEAKERS 


Jane Brown, BRS 

Robert Carr, Ashton Tate 

Peter Cook, Grolier Academic 
American Encyclopedia 

Stan Cornyn, The Record Group 

James DeVries, Laser Video 

Stuart B. Flexner, Random House 

John Gale, Information 
Workstation Group 

Stan Honey, ETAK 

Philippe Kahn, Borland 
International 

Kathleen Lane, Dataquest 

Leonard Laub, Vision Three 

Jan Lewis, Palo Alto 
Research Group 

Michael Liebhold, Apple Computer 

Thomas Lopez, Cytation 

Gerald Lowell, Library of Congress 

Tom Kelly, 3M Corporation 

Alan Meckler, Meckler Publishing 

David Mastrandrea, 
Hewlett Packard 

Rick Meyer, DIALOG 

Dominic J. Miccolis, World Book 
Encyclopedia 

Robert Moes, North American 
Philips 

Michel Motro, VIFI International/ 
Larousse 

AUP MOICHIOMSTUNOn TEL 


‘Institution, NASM 


Microsoft Corporation 
10700 Northup Way 
Bellevue, WA 98004 


MICR=SOFT. 
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Arlin Raedaeke, Reference 
Technology 

Francois Robineau, Editions 
France Image Logiciel 

Edward Rothchild, Rothchild 
Consultants 

David Roux, Datext 

Edward Schmid, Digital Equipment 
Corporation 

Richard Schwarz, 
Dun & Bradstreet 

George Wallce, McGraw-Hill 

Howard R. Webber, 
Houghton Mifflin 

Michael Zibart, Ingram Book | 
Company 

William Zoellick, TMS 


Registration price: 
$799 (before Feb. 1): 
$899 thereafter 


To register, call: . 
800 323-7616; In California, 
818 707-0102 

or telex: 298912 TIl UR 


For additional information, call: 
Min S. Yee, Conference Chairman 
or Steve Lambert, Conference 
Coordinator 
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/NEWS —_| INSIDE TECHNOLOGY NEW PRODUCTS 


Newsletters Special report: The changing analog IC world, 35 Newsletter, 19 
Technology, 15 The analog IC industry is undergoing the same radical =» Burroughs work station 
s Josephson-junction chip technical and structural shifts that are revolutionizing the can handle 11 units ina 
provides more accurate digital world: escalating chip complexity, a move away from cluster 

voltage standard bipolar technology to CMOS, and a growing emphasis on a Zilog will finally start 

= Single-chip pager will go application-specific linear arrays and cells shipping the Z80,000 in the 


to war, operating on single- | Big news at ISSCC is digital signal processors, 50 first quarter 
sideband or FM It’s the year of the digital signal processor at February’s 

a Expert system moves into International Solid-State Circuits Conference: scheduled 
military cockpit to help pilots papers will cover 19 designs, including a trio of 32-bit models 


ward off attacks 
PROBING THE NEWS 


Electronics, 17 

a In Japan, IBM and NTT ) 

form a joint venture in Data General’s strategy to run with the leaders, 56 

communications Rough-and-tumble Data General is staking its survival on a 

« Ameritech to pour $1 move beyond minicomputer “iron.” Its all-out thrust into the 

billion into fiber optics and office market keynotes its drive to become a full-lme supplier 

digital switches of information-processing systems. But can it come up with 

« West German government the entire range of products required by its new customers? 

supports the advanced-RAM | The drive to sharpen NTSC TV picture begins, 59 

project of Siemens and With high-definition TV on hold, several new “extended- 

Philips definition” concepts are moving into hardware. They will 
improve the picture clarity of existing NTSC broadcast signals, 
and they are compatible with existing receivers 
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Graphics, 73 
Controller cards from 
Imagraph give IBM PCs high- 
end graphics capabilities 
Sensors, 73 

Silicon pressure sensor from 
Micro Switch costs only $10 


Data converters, 74 
Analog Devices’ 12-bit 
converter also tracks and 
holds signals up to 1 MHz 


Memories, 74 
AMD packs its PROMs with 
registers for diagnostics 


DEPARTMENTS | 


Publisher’s letter, 5 
Letters, 8 


Companies, 64 
Western Digital’s plan to 
eliminate a “weak spot” 


Bottom lines, 65 

«3M consolidates magnetic- 
media units 

» Xilinx raises $8.3 million 
more 


Electronics index, 67 
Does the slowing decline in 
employment suggest a 
turnaround is near? 


People, 68 

» How Chuni Ghosh will 
move Grumman into GaAs 
» A new breed of manager 
to run TRW components: 
Buck Hill 

s People on the move 
New literature, 77 
Meetings, 78 
Electronics week, 80 
a Fiat and DEC form an 
automation team 


a Apple announces record 
earnings 


























































Semiconductors, 20 
Simple wafer fusion builds 
better power chips, with an 
atomic bond making deep 
junctions and isolation layer 


Components, 21 

Custom power devices show 

_ surprising growth—and there 
may be fallout into standard 
products 


IC processing, 22 
FET arrays are built with 
organic thin films 


Information technology 
# A first? This French 
videotex system makes 
money, 23 

a British make a big push in 
phone-computers, 24 


Software, 25 
Language boils down 
Boolean expressions 
Al, 26 

Expert system makes it 
easy to fix instruments 


Automation, 26 

French CRT maker retools 
to fight the Japanese 
Networking, 30 

Philips local network 
employs fiber optics 









































































































































weotl <a 


SS 












A bipolar process that’s repelling CMOS, 45 
A new fabrication technique could give bipolar processes an 
extended lease on life. Called Impact X, it uses trench isolation 
to triple packing density, boost speed and reliability, and halve 
power consumption. It could hold off the low-power high- 
density CMOS processes that are threatening to win over 
many designers of the next generation of digital chips 

Cover illustration by Jeffrey Lynch 
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ATat’S 
ADVANCED PHONE SYS 
WILL SAVE 
YOU A BUNDLE. 


ATsT’S SYSTEM 75 DELIVERS BIG BUSINESS 
CAPABILITIES ON A SMALL BUSINESS BUDGET 


For smaller businesses with big ambitions, AT&T’s System 75 is the 
one to grow with. 

With so many advanced features, you probably thought you couldn't 
afford it. But you can. Simply buy what you need now and then add to it as 
your company grows. You won’t have to buy equipment you're not ready 
for. Or worry about suddenly outgrowing the system. 

Built-In Savings 

Once in place, System 75 puts operational costs in 
line by letting you control the system yourself. 
There are over forty cost-saving features that 
are standard. Call Detail Recording 
gives you arecord of all calls made 
and allows you to bill users. 
And Automatic Route 
Selection instantly 
channels all 














































~~ Jong- distance 

calls over the least 

| expensive route without 

~- you ever having to tell it to. 
Adding and rearranging equipment 

can also be accomplished quickly and 

inexpensively because you can do it yourself. 


: Watch Your Savings Grow 
Later on, as your business grows, so will System 75. 
Its modular design enables you to add telephones and additional 
features when needed. You can also add data capabilities, PCs, 
computers, and peripherals without having to rip apart your office and 

spend a fortune on rewiring and installation. A single wiring scheme handles 
all communication, both voice and data, and supports all AT&T telephones, 
computers, and peripherals. | 

Finally, consider how well your investment is protected in years to come. 
An AT&T team will custom-design and install the system. With one of the 
largest service forces in the industry behind it, you'll get prompt service 
whenever and wherever you need it. © | 

With all these cost-saving features, the question isn’t whether you can 
afford to buy AT&T’s System 75. It’s whether you can afford not to. 

For more information, call AT&T’s Small Business Connection. 
1800 247-7000. 


== ATer 


© 1985 AT&T Information Systems ~Saa The right choice. 
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Te": higher his position in a corporate 
hierarchy, the more candid the indi- 
vidual can afford to be. Boston bureau 
manager Craig Rose confirmed that axi- 
om when he was reporting this week’s 

ce Probing the News 
on Data General 
Corp. (p. 56). Craig 
explains that “in- 
terviews with peo- 
ple below a com- 
pany’s top levels 
are like watching 
a familiar play but 
with a new actor. 
You pretty much 
know the lines, so 
therefore your cu- 
riosity is mostly 
over the delivery.” 
—_————_—_———_ This was not 
the case, however, in Craig’s interviews 
with Data General president Edson de 
Castro and senior vice president Robert 
Miller. “You get the party line from 
people at the top, too, but at least Miller 
and de Castro would concede that Data 
General has made mistakes and failed to 
meet certain expectations.” 

At his meeting with de Castro, Craig 
noted the contradiction between the ex- 
ecutive’s reputation as a difficult and 
autocratic leader and his personal man- 
ner. “De Castro was extremely soft-spo- 
ken and low-key,” says Craig. “But un- 
hike some of the old news clippings, 
when he was photographed without tie 
or jacket, this time he put on his jacket 
for the camera. Maybe that’s part of 
dressing up the image for the Fortune 
500 customers the company is courting.” 


HUB. Rose keeps an 
eye on New England. 
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PUBLISHER’S LETTER 


One image in sharp contrast to Data 
General’s intensely bland corporate inte- 
rior is the office of Herbert Richman, 
executive vice president. “You travel 
down what seems like miles of indis- 
tinguishable hallways, past rooms with 
identical cubicles, before you get to his 
office,’ says Craig. “Once inside, 
though, you have to thread your way 
around the hanging plants to find a 
place to sit. It was like stumbling into 
somebody’s living room in the middle of 
a bus station.” 

In researching the story, Craig was 
also struck by the way some indepen- 
dent analysts view the company, partic- 
ularly the wide disparities in their opin- 
ions of the way it plans its strategy. For 
example, he notes, some will give Data 
General high marks through thick and 
thin, while others will remain leery of 
its prospects no matter how well it does. 


ho was that man at the IEDM ear- 

ly this month in Washington ask-. 
ing all the questions about papers at 
next February’s ISSCC? It was Bernie 
Cole, of course. He had flown from his 
Silicon Valley base to the capital on a 
twofold mission: to report on the Inter- 
national Electron Devices Meeting and 
to gather as much advance information 
as possible about the International Sol- 
id-State Circuits Conference. 

That he succeeded on both scores is 
readily apparent from the articles he 
wrote about these two powerhouse 
meetings. The IEDM story appeared in 
Electronics Dec. 2, and on p. 50 of this 
week’s issue you will find his preview of 
the ISSCC. 
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_HOW MOTOROLA 
ENGINEERS SOLVED AN OLD 
MARKETING PROBLEM WIT 
ANEW TECHNOLOGY. 











The problem has been around for years. 

Every country in Europe has its own, special technical requirements for two- 
way radio broadcasting. As a result, electronics manufacturers have been hard- 
pressed to find a way to bring the advantages of volume PaO to this 
category of products. 

The solution has been very elusive. 

What was needed was a way to custom-build two-way radios for each 
market, but to doit ona high-volume, assembly line basis. 

Under the traditional principles of mass production, this was certainly a 
contradiction in terms. 

But Motorola engineers have indeed built such a capability in Taunusstein, 
Germany. 

Andit is producing our MC micro two-way radios in volume, right now. 

The facility is nothing less than an integrated, automated assembly line that 
automatically adapts each product to all the varying regulations and requirements 
of its intended market without halting the production run, or even slowing it. 

Nearly all components of the com- 
plex electronic circuit boards for these 
radios are fed into production on a con- 
tinuous stream of tape. Automated 
machines install thousands of these 
miniature devices per hour in all the 
differing arrays required by all our dif- 
fering customers throughout Europe, 
and with pinpoint accuracy. 

This system not only produces cus- 
tom-built radios on a mass-production 
basis, but the units it builds are of excel- 


lent quality and the savings on fabrica- | 
tion costs are substantial. Can any product be both custom-built and 


This facility and the MC micro two- mass-produced? Motorola's MC microis. 


way radio are a synthesis of many new technologies in communications and 
manufacturing. But this is only part of what our company has been doing in 
Europe. We also operate major production facilities and design centers in the 
United Kingdom, the Federal Republic of Germany, France and Switzerland, and 
have more than 80 offices serving the continent. 

Worldwide, Motorola is a $5.5 billion (U.S.) electronics company doing busi- 
ness on five continents. We number 100 thousand people, and we share a deep 
dedication to the service of our customers in voice and data communications, com- 
puters, semiconductors and components for defense, aerospace, automotive and 
industrial electronics. 





(AA) MOTOROLA AJA World Leader in Flectronics. 
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CUSTOM AND 
SEMICUSTOM VLSI: 


survival Strategies 
For The New Era 








The semiconductor industry is 
changing. Are you equipped to meet 
the challenges of this ever-chang- 
ing industry? Crucial decisions are 
at hand. Electronics Magazine and 
Gnostic Concepts Inc. sponsored 
this prestigious seminar and the 
transcript is now being made avail- 
_ able to those who understand the 
challenge of these changes. 











A panel of industry experts presents 
up-to-date, significant information 
that probes major technological 
concerns such as: 


e Company benefits by custom 
design 

e Economical appropriateness for 
tackling custom 


¢ Evaluation of gate arrays and 
Standard cells 


e Alternate processes to explore 


e Suitability of CAD systems to 
your particular company 


















The questions raised are ones of 
survival. And OPPORTUNITY. 





Put this exclusive resource in your 
hands to help you make the right 
decisions. 








Don’t hesitate—Order your 
copy today! 


Send $150 or your company purchase 


order to: 
Electronics Books 
P.O. Box 541 
Hightstown, N.J. 08520 
(Tel.) 609/426-5070 
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Allow 4-6 weeks for delivery. 
Money-back guarantee. 






































Boarding buses 









































To the editor: You have published excel- 
lent articles on the two major competing 
buses: the Multibus II and the VMEbus 
[Hlectronics, Nov. 25, 1985, p. 48; Jan. 
14, 1985, p.80; and March 22, 1984, 
p. 124]. There have been excellent tech- 
nical as well as market discussions. 
They have been of great interest, but 
there has never been any discussion of 
the size of boards. 

On the one hand, smaller boards re- 
sult in lower cost for the various op- 
tions for system builders. On the other 
hand, smaller boards limit the func- 
tionality that can be accommodated on 
a board. It turns out that both VME 
boards and Multibus II boards are 
rather small, significantly more so 
than Versabus or Hex Unibus boards. 
One solution to this limit from a local 
company (DY4 Systems) is to use a 
deeper VME board (228 by 220 mm) in 
order to increase functionality. Anoth- 
er solution, which is employed by Sun 
Microsystems, I believe, is to use VME 
boards that are three connectors wide. 
I believe these issues are part of any 
comparison of the buses. 

Also, there is a need for a family of 
sizes. Though the original Euroboard 
is either one or two connectors wide, 
the standard VME board, based on the 
Eurocard, is always two connectors 
wide. The concept of multiple widths 
was popularized by Digital Equipment 
Corp. in both Unibus (Hex and Quad) 
as well as in the Q-bus (Quad and 
Dual). It now appears to have been 
abandoned. 

All these issues of real estate avail- 
able to designers using each of the bus- 
es, as well as an assessment of modern 
component densities, are worthy of an 
article. 

Marceli Wein 

Division of Electrical Engineering 
National Research Council Canada 
Ottawa, Canada 






Bus war rages on 



















To the editor: We at Gespac are greatly 
disappointed to see that you omitted the 
G-64 bus in your otherwise excellent re- 
port “Battle of the buses; and the win- 
ner is...” [Electronics, Nov. 25, 1985, 
p. 48]. 

You are to be complimented on the 
overall accuracy of your report on the 
board market. However, we are sur- 
prised that Electronics, a_ well-in- 
formed, world-leading authority in the 
industry, would publish a comprehen- 
sive article on the subject that covers 
all the major buses, secondary buses, 
and even the “no-bus” buses but fail 
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to mention the G-64 bus. 

This discriminating action is even 
more surprising considering that Elec- 
tronics was one of the first magazines 
to introduce the bus to the American 
engineering community last year in an 
article by Kevin Smith—‘Marinello 
wants to run over IEEE with his G-64 
bus,” [ElectronicsWeek, Dec. 10, 1984, 
p. 42]. Only for the sake of consistency, 
you owed it to your readers to keep 
them informed of our progress. 

The international orientation of your 
magazine should also have made you 
take into account our outstanding posi- 
tion in the European marketplace where 
the G-64 bus will represent an $18 mil- 
lion business in 1985. In France alone, 
the G-64 bus holds a remarkable 10% of 
the total board market. In North Ameri- 
ca, our progress has been outstanding, 
especially considering the little publicity 
received by the bus. More and more cus- 
tomers are making a similar winning 
choice by using the G-64 bus over STD, 
as they do choosing between VME and 
Multibus II for their more sophisticated 
applications. 





















































Cosma Pabouctsidis 
President 

Gespac Ine. 

Mesa, Ariz. 




























L}The special report concentrated on 
analyzing those buses that have be- 
come IEEE standards or that are rec- 
ognized as de facto standards, as 1s the 
case with PC bus. Although G-64, like 
the ClMbus backed by National Semi- 
conductor Corp., appears to be an eco- 
nomical and workable solution for 8- 
and 16-bit buses, it has not become an 
industry standard. The report focused 
on 32-bit buses. 

















Reason clarified 













To the editor: In your article on Inova 
[Hlectronics, Dec. 2, 1985, p. 57] I was 
correctly quoted that work on wafer- 
scale integration should be independent 
of succeeding generations of random-ac- 
cess memories, but my reason was not 
made clear: advances in semiconductor 
technology can be quickly and easily in- 
corporated in wafer-scale integration 
devices. 

Also, mention was made in the article 
of the failure of Trilogy’s wafer-scale 
project, but it should be emphasized 
that the Inova effort is considerably less 
ambitious than Trilogy’s six-layer-inter- 
connection, 2,000-pin, kilowatt wafers 
and thus is much more likely to succeed 
technically. 










































Gilman D. Chesley 
Wafer Virtual Memory 
Los Altos, Calif. 
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CESUE 


What is the traffic loading of your Ethernet? Whois involved in data exchange? 









The LAS and its Ethernet Test Probe make 
your network transparent. 


How long are the data packets? 


tee 
o 
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® 
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2) 
o 
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‘Monitor mode — : 

@ Disassembled display of data - 
_ traffic 

® Selective collection (e. g. user 
addresses only) 


@ Automatic generation and 
testing of CRC word 
-@ Measurement of data transfer Network simulation 
timing @ Data terminal testing 
-@ Measurement of traffic loading ___ without network 
by means of histogram display — 2 


3 
: 
® 

£ 

é 











Transceiver 
‘Generator mode 

re _@ Sending of test patterns 

&  @ Generation of collisions for 

r checking network behaviour 

S  @ Simultaneous analyzer and 

O generator operation 

fe: 

O 

O 
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Cc 

D 

_ 

O 
The LAS — not only a 
powerful tool for logic 
analysis but also ideal 
for LAN testing. 





RONDE a SCHWARZ 





"Ask for the detailed Info LAS-Z23 


Ethernet 
Is the response of your data terminals correct? 


ETHE 075 


Rohde& Schwarz GmbH &Co. KG 
Postfach 80 14 69 

D-8000 Muenchen 80 

Federal Republic of Germany 


Saunas ROHDE & SCHWARZ 
Tel. internat. + (49 89) 41 29-0 | , 
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SIEMENS 


fastest manage 0.2 ns gate propagation delay. 
They come from Siemens. 


ECL gate arrays are what hi-tech’s all about. To 
develop them you need to be broad-based. Which is 
what Siemens Is: with experts, know-how and 
resources. Plus the synergetic advantage of the 
systems experience brought in by all the company’s 
different divisions. 


Thus we're able to develop and manufacture 
products that set standards in technology, in quality, 
in reliability. 


All guaranteed by 26,000 employees 
and the thousands of millions 

that go into R&D. The confidence 
innumerable customers place in our 





2500 gate 20,000 gates 
functions and and 0.05 ns on 


Innovative products is well-founded. = ©2592 300mm with 


propagation conductor path 
delay onachip _ spacings of 
area of 75 mm2 1m and more 
is what we do than four 





et, Se, ef Set r 'y a . ret 4 
= sca E: : & . = : : SS q a SS 2 TAR 
= fac! EF Vi Sa Ss 6 . Bd = dl Bac & 





today. And metallization 
we're already layers in 
working on OXIS IV/V 


gate arrays technology. 
with 9000 gate 

functions and 

0.2 ns propa- 

gation delay in 

OXIS Ill tech- 


What we're 
envisaging? 
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Mainframes are 
getting more 
powerful all the 
time. We use 
the synergetic 
effect of in- 


house applica- 
tions. That’s 
why we build 
the fastest 


gate arrays in 


the world. 


The quality and 
reliability of 

our components 
have put us 
among the lea- 
ders in Europe. 


Gate arrays 
from Siemens 
are in a hi-tech 
class of their 
own. With 
path spacings 
of 1 um and 
9000 gate 
functions 
combined ona 
130 mm? chip. 
Siemens has 
shown and 
gone new 
ways in the 
development 
of gate arrays. 


Siemens AG, 
Components 
Group, 
Balanstr. 73, 
D-8000 
Munich 80 
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Fujitsu’ S unique IMbit: 
compact bubble @ 
cassette is the small- 
est and thinnest — 
memory of 
_its kind in the 
world. It’s also 


Compact cassette FBM- C128MP 
Holder unit : FBM- USSOGA_ 
Memory capacity 
(user area) 
Beis! area 



















































lightweight, : 
A € | : rane A ihe 7 a 12.8ms ( : Shawl , ace % enna ee . 

ehc Interface 8- bit parallel (DMA Eapaaitty) , 
: use in hand ‘held foarinas of every Kind ‘And ranster method 64 bytes block transfer —— 





it features a fast access time of 12.8ms and > 
S- bit parallel interface. For full details on 





~ FBM-C128MP 


: , 52(D) x 43(W) x 11(H) mm 
_FBM-US50GA 


AS6(D ) x ow X a” mm _ 









lol folETITS 


Fujitsu Component Europe, B.V.: 
Rijnkade 19B, 1382 GS, Weesp, The Netherlands Phone: 02940-18748/18914 Telex: 11966 FUJCE NL | LAA 


Fujitsu Component Europe, B.V. NIEDERLASSUNG DEUTSCHLAND: 


Arabella Center, 12th Floor, Lyoner Str. 44-48, D-6000 Frankfurt/Main 71. Phone: 069-66320 Telex: 411963 FMG D FUJITSU 


Fujitsu Limited (Components Marketing): 


Furukawa Sogo Bldg., 6-1, Marunouchi 2-chome, Chiyoda-ku, Tokyo 100, Japan Phone: National (03) 216-3211 HAA 
International (Int'l Prefix) 81-3-216-3211 Telex: 2224361 FTTOR J 
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blac graced February. 





..Electronics.is back—wit 
half of 1985 alone, Electr 
field can't afford to be ib 


dete DAA LY ence 


Philips Uses MBE for Lasers 
Siemens Readies Commercial ISDN 


to Floppies _ 
Italian Firm Seeks Allies to Crack U.S. 
Japan Pursues Role in Space 


Robots get Smart i in n Japan 
ITT Invests in European Units Crack U.S. 


Europe's Esprit Finally St Sets Sail 


LSI Logic Counts on Sandfort to make its 
Mark in Europe 


oe Vendor Manes Waves in Usevelis S 


NEC Fashions New Fab Process 

Olivetti’s Viti Directs ET Designs that Marry 
Bus & Art 

German Startup’s Success Surprises 
Europeans 


Britons Seek Tolerant Chips — 
OBI Rains on IBM’s Parade 


Mega’s Friedrich Aims to Cut Asian Lead in 
Memories 


Readers depend o1 on us ; for this full scope of technology coverage worldwide. ‘Shouldn’ t your selling 
message be in Electronics’ environment of pivotal technology reporting and analysis? 


Put your advertising where the electronics attention is. Call Electronics today, at 212/512-3140, to 
reserve yOur ad ‘Space. Outside the U. 5, contact your sales representative. 
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___UK Beats a Path for Europe’s Race - 


’S top reporting on inter 
its worldwide bureau of ¢ 









British GaAs Chips Go to Market 

NEC's CPU Leapfrogs IBM 

France’ S . Lansat Rival Set for Fall Launch 
Olivetti Stakes Claim in Video Typewriters 
Italian VLSI Chip has the Right Accent 


Koreans Try-for VCR Replay 


Germans Push X-ray Exposure 


There’s Life in Resistors, German Company 
Finds 


April 
German System Meets New ICAO Standard 


US Makes Progress in Japan Telecom Talks 


Japan’s Lead in Optical Disks: It’s Part of 
the System 
Daisenberger Guides US Firms ics Red 


ree |: 0) eae 


Asia: It’s No Longer Just Japan That 
Threatens US Markets 


Malaysia: Top Shipper of Discretes 
Indonesia: Domestic Sales are the Lure 








nology. Important articles with nPpon and: anahes that | 
‘such as: 


West Germans Squabble Over Choice of IFF 


Philips’ Eurom Chip Finally Debuts... 











Thomson’s VCR BSyateti Clears Up Doubts 
ICL Banks on Networks and Japanese Chips 


....Min Blazes Bright Path for Korea’s Gold Star... 
Asia: The Four Dragons Rush to Play Catch- 


up Game 
Singapore Casts Lot with Software 
Sagging Prices Sting Japanese Producers 


British Telecom Spreads Its Wings with 
Mitel 
South Korean IC Maker Seeks World — 


June 
ee Switches ul Flash ADC, Saves 


sony Pampas Hard for BMM 
Camcorders 

Japanese Quit on IBM Software, Turn to 
UNIX 


__ Apple Tries Againto Blast OffinJapan 
~~ Has the End Come for European Chip 


Makers? 
SIA Protest May Not Stem Trade Tide 
Now It’s Korea’s Turn in the Robot Market 














NEC NEWSCOPE _ 











HALLEY'S COMET 
SPACE ENCOUNTER 
SET FOR MARCH. 


he ultimate space encounter 1s 

about to begin. Halley's comet, 

making a brilliant comeback 
after 76 years, will soon provide 
scientists with a once-in-a-lifetime 
opportunity to shed new light on the 
origins of the solar system. 

As part of a global research effort, 
Japan's Institute of Space and Astro- 
nautical Science, the Ministry of 
Education, has sent out a welcom- 
ing mission of twin interplanetary 
probes—SAKIGAKE (Pioneer) and 
SUISEI (Comet)—which are due to 
intercept Halley’s comet in March’s6 
soon after its closest approach to 
the sun. 

The two deep space explorers 
will obtain invaluable new data on 
solar wind—waves of plasma emit- 
ted by the sun—and its effect on the 
comet. Simultaneously, SUISEI will 
reveal the 3-dimensional structure 
of the hydrogen cloud surrounding 
the coma with an ultraviolet TV cam- 
era and beam the image data to the 
earth up to 170 million km away. 

For its part, NEC's involvement in 
these space probes included system 
design, system integration and the 
manufacture of major subsystems 
for telemetry and command, the 
antenna, power, data processing, 
attitude and orbit control. 

With 20 years of experience in 
space development NEC has con- 
tributed, as a prime contractor or 
system integrator, to 20 of the 32 
satellites placed in space by Japan 
since 1970. 
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Photos courtesy of the Institute of Space and Astronautical Science, the Ministry of Education, Japan. 
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KUWAIT CHOOSES 


NEW TTC &M 





NEC CELLULAR 


FARTH STATIONS 





MOBILE ‘TELEPHONE. 


FOR ARABSAT. 





EC will install an integrated 
N cellular mobile telephone sys- 

tem in Kuwait by the 3rd quar- 
ter of 1986, paving the way for truly 
high-grade services nationwide. 

NEC's total access communications 
system featuring 25kHz frequency 
Spacing in the 900MHz band will ini- 
tially serve up to 25,000 subscribers, 
and can be expanded to accommo- 
date up to 100,000 subscribers. 

Awarded by the Mobile Tele- 
phone Systems Company (MTSC) 
of Kuwait, the full turn-key contract 
calls for NEC to manufacture and in- 
stall all key equipment, including 
an advanced digital switching sys- 
tem plus radio equipment for 21 
base stations and 15,000 mobile tele- 
phones. MTSC is a shareholding 
company, 49% Government and 
51% public, established to run all 
mobile communications in the State 
of Kuwait. 

Moreover, NEC will also provide 
the latest microwave radio and fiber 
optic links to interconnect the cen- 
tral switching system and base radio 
equipment, and a medium-scale 
computer for message accounting 
and communications traffic control. 

This massive project is well under 
way, drawing upon the integrated 
computer and communications 
technology of NEC and expertise 
of all concerned companies. 

Upon completion, the new system 
will provide sophisticated services 
such as ‘Call Transfer’ “Call in 
Absence’ and “Privacy”. 
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n advanced NEC satellite con- 
trol network is now providing 


complete tracking, telemetry, 


control and monitoring (TTC & M) 
services for the Arab Satellite Com- 


munications Organization (ARABSAT) 


which is comprised of 22 Arab 
League countries. 

The ARABSAT Satellite Control 
Network analyzes and processes 
satellite telemetry and tracking 
data, and commands and monitors 
operating conditions of the Arab 





world’s first series of communica- 
tions satellites—the ARABSAT-1A 
and ARABSAT- 1B. 

This integrated control system 
consists of a primary earth station at 
Riyadh, Saudi Arabia, and a second- 
ary station at Tunis, Tunisia. All 
necessary equipment including 
computer hardware and software 
systems, were developed and in- 
stalled by NEC ona turn-key basis 
to assure optimum system perform- 
ance and long-term rehability. 

NEC's contribution to the growing 
ARABSAT network also includes the 
completion of three earth stations— 
one each in Jordan, Bahrain and 
Tunisia—and it is now manufactur- 
ing / more for use in other Arab 
countries. 

The ARABSAT system 
can accommodate 8,000 
simultaneous telephone 
circuits, seven television 

channels and a community 
| television channel for iso- 
lated rural areas. It can 
also provide telex and data 
| transmission services, and 
@ other specialized services. 





4-BIT MICROS RIVAL 8&-BIT POWER. 





he new NEC 75000 Series of 
4-bit CMOS single-chip micro- 
computers is the first to bring 
VLSI expertise and advanced archt- 
tecture to the 4-bit realm for results 
that rival 8-bit performance. 

The 75000 Series combines add- 
ed on-chip memory up to 16k-byte 
ROM/4k-nibble RAM and higher 
speed—less than lys cycle time at 
4MHz. Other high-end features 
include powerful on-chip hardware, 
outstanding expandability and an 


enhanced instruction set. 

The 75000 Series comes with a full 
kit of hardware/software develop- 
ment tools and it also inherits the 
software of our industry standard 
7500 Series through easy conversion. 

The first four members of the 
75000 family are currently available 
—the wPD75104 and pPD75106 high- 
performance general purpose 
micros, the »PD75P108, an EPROM 
version, and the »PD75206, which 
incorporates a VF controller/driver. 


NEC 











The only electronics directory 
you need... 


1985-86 Electronics Buyers’ Guide 


Now available: 1985-86 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 


1. 


Directory of products. 
Over 4,000 products, over 
5,000 manufacturers. 


2. 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 
10-second ordering. 


The only book of its 
kind in the field. 


If you haven’t got it, 
youre not in the market. 


To insure prompt delivery 
enclose your check now. 
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J. 


Directory of 
manufacturers. Local 
sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 


Write to: Regina Hera 
Electronics Buyers’ Guide 
1221 Avenue of the Americas 
New York, New York 10020 


Enclose check for: + $40 for each copy delivered in 


U.S. and Canada. 


¢ $50 for each copy delivered 
elsewhere. (Add $30 for 
air mail). 


Make Check payable to: Electronics Buyers’ Guide. 
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TECHNOLOGY NEWSLETTER 


agle-instruction ace: see cae a 
os clock speed, the board can 








The Sooner You Face 


Up To Your Faults The Better. 


The faulty component that costs you 50¢ to find 
at incoming inspection, could cost you $5 on the board, 
$50 in the system, and $500 to repair in the field. 

Clearly, the way to minimize test costs and 
maximize yield is to face up to your faults as they come 
through the door. 

GenRad’s broad line of component ATE can help 
you in this task. 

Our 173X family handles digital, memory, and 
linear devices. And our huge library of test programs 
gives you fault coverage no other vendor can match. 

And then there’s SCAN ™ the first test data 
management software for incoming inspection. SCAN 
gives you real-time process feedback to help you evaluate 
vendors and formulate test strategies. 

So for cost-effective ATE, think of GenRad first. 

Because the most costly faults are the ones you 
find out about last. 

Call 1-800-4-GENRAD, or write GenRad, 

170 Tracer Lane, MS32, Waltham, MA 02254. 


GenRad’ 





© GenRad, Inc., 1985. SCAN is a trademark of GenRad, Inc. 
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from ee through ie 
and digital gear. 
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“Looking for bus compatible data acquisition boards? 
You’ve come to the right guy.” 


Left to night, Fred Molinari, President 


This isn’t just a line. 

Data Translation of- 
fers the most complete 
line of analog I/O boards 
available. Anywhere. 

We have LSI-11" 
Bus, MULTIBUS, ° 
UNIBUS,” IBM PC" 
Bus, STD Bus, and 
Apple” Bus. You'll 
never have to change 
buses to get the analog 
compatibility you need. 

And you won't be 
left stranded for help 

..our user manuals 

and thorough diagnos- 
tics guide you through any technical road blocks. All for the same low fare. 

So whether you're in scientific research or industrial control, call us. 

We're the world’s leading supplier of analog I/O boards, systems and software. 
We'll have you 



























DATA ACQUISITION BOARDS up, and on line, in 
‘anlon _ no time. Call (617) 
BUS | AD| D/A! V0 rerio 

SID X | X 

MULTIBUS | X | X 

UNIBUS | X | X 

LSI-11 x |X] Xx 

iBMPC | X | X | X X eta 
eee ee foe ae non | 3 i Gol Book 1083 Or call 





DATA TRANSLATION 





World Headquarters: Data Translation, Inc., 1OO Locke Dr, Marlboro, MA 01752 (617) 481-3700 Tlx 951-646. 
European Headquarters: Data Translation, Ltd., 13 The Business Centre, Molly Millars Lane, eal Berks, RG112QZ, England Tlx: 851849862 CD) 


LSI-11 and UNIBUS are registered trademarks of Digital Equipment Corp. MULTIBUS is a registered trademark of Intel Corp. IBM PC is red trademark of IBM. Apple is a registered trademark of the Appie Computer Corp. 
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PRODUCTS NEWSLETTER 


BURROUGHS WORK STATION INCREASES CLUSTER CAPABILITY 


mhe latest Burroughs Corp. work station could fit the bill for users who need 

_ Mf more capability in a work station-cluster controller than the Detroit compa- 
ny’s current B 25 system provides. The new B 28 and B 28-MCP are 
- designed primarily for use as master work stations with the ability to support 
up to 11 clustered work stations. That goes beyond the current B 25, which 
can cluster five stations. The B 28 is powered by Intel Corp.’s 80286 micro- 
processor and costs $5,130 for an entry-level system equipped with 1 mega- 
byte of memory without disk storage. The B 28-MCP adds an 80287 math 
coprocessor and starts at $6,130. Both versions are scheduled for availability 
in February. | L] 


ZILOG WILL FINALLY START SHIPPING 32-BIT PROCESSOR IN FIRST QUARTER 


ilog Inc. will begin accepting orders on Jan. 1 for its long-awaited 

280,000 32-bit microprocessor. The Campbell, Calif., company is target- 
ing military applications, graphics processing, and digital signal processing as 
its key markets, leaving the general computing market to such suppliers as 
Intel and Motorola. Surprisingly, the clock rate on the 2-~m n-MOS Z80,000 is 
only 10 MHz, but Zilog says that its advanced features—such as six-stage 
pipelining and on-chip data and instruction caches—will give a throughput 
comparable to 12- or 14-MHz parts. Price is $365 in single units, and delivery 
will begin in the first quarter. Scheduling for a CMOS version may be forth- 
coming when Zilog announces its CMOS plans in January. Ss C] 


NATIONAL SEMICONDUCTOR CHIP EASES DESIGN OF MICROSYSTEMS _ 


orking with 1-Mb DRAMs and fast microprocessors will be a snap 

thanks to two 1-Mb DRAM controller/drivers from National Semiconduc- 
tor Corp. The DP8428 and DP8429 integrate on-board refresh counters, 
multiplexing logic and bank-address latches, row-address-strobe bank-decod- 
ing logic, and control and timing logic for sequencing access and refreshing 
tasks. They directly drive 8 megabytes of memory and work with central 
processing units running at 10 MHz or faster without wait states. The chips 
integrate a precise delay line that allows for a typical row-address-strobe to 
~column-address-strobe delay of 40 ns. Samples will be available in March for 
$45 each in lots of 100 pieces. | 2 


INTERNATIONAL RECTIFIER TO BRING OUT SURFACE-MOUNTABLE MOS FETs 


ee Rectifier Corp. will be making available surface-mountable ver- 
sions of two of its power MOS FETs, the IRF1Z0 and IRF1Z3 Hexfets. The 
_El Segundo, Calif., company’s Hexfets are targeted for use in mobile phones, 
hand-held calculators, and laptop computers. Both the 100-V IRF1Z0O and 60- 
V IRF1Z3 will be housed in SOT-89 packages. In lots of 1,000 pieces, the 
Hexfets will sell for 71¢ each, or about 24¢ more than 100-V versions in the 
standard four-pin DIPs. pe will begin in January. CJ 


TANDON’S PLUG-IN WINCHESTER HAS HIGHEST CAPACITY YET 


] Wales Corp. is packing the highest capacity yet—and charging the lowest — 
price—in a plug-in Winchester-disk-drive card that installs in any IBM _ | 
Corp. Personal Computer or PC/XT. The Diskard 21 has 21.3 megabytes of | 
storage capacity and sells for about $995, which is $100 less than its nearest 
competitor, Mountain Computer Corp.’s 20-megabyte card. Diskard 21 uses 
only a single slot and is compatible with PC-DOS and MS-DOS. It is available 
now from the Chatsworth, Calif., company. Li 
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SIMPLE WAFER FUSION 
BUILDS BETTER POWER CHIPS 





























ATOMIC BOND IS FORMED TO MAKE DEEP JUNCTION, ISOLATION LAYER 





KAWASAKI, JAPAN 
fence at Toshiba Corp. have de- 
veloped a method to fabricate the 
critical p-n junction in a power device by 
bonding together separate p- and n-type 
silicon wafers. Their stunningly simple 
atomic-bonding technique replaces the 
days-long process that builds the thick 
diffused and epitaxial-growth structure 
needed for high-voltage operation. 

The process makes power devices that 
perform better, achieving breakdown 
voltage and operating frequencies that 
are higher than those made by conven- 
tional technologies, according to Takeshi 
Ozeki, manager of the Electron Devices 
Laboratory at Toshiba’s Research and 
Development Center in Kawasaki [Elec- 
tronics, Dec. 16, 1985, p. 15]. 

Greater power-handling capability for 
a given size chip is a direct result of 
operation at higher voltages. The pro- 
cess also makes it easy to build a dielec- 
tric layer that enables chip designers to 
put low-power logic and _ high-power 
functions on the same chip. The compa- 
ny expects to announce the first com- 
mercial devices made with atomic wafer 
bonding sometime next year. 






























had gone undeveloped because useful 
results appeared so unlikely to semicon- 
ductor specialists, Ozeki believes. Wa- 
fers are first processed to the desired p- 
or n-type surface layer without destroy- 
ing their mirror polish. They then under- 
go what Ozeki describes as hydrophilic 
water processing to ensure complete 
wetting and formation of a film of acti- 
vated hydroxyl radicals on the surface 
after drying. Process steps include or- 
ganic-solvent wash, acid wash, and de- 
ionized water rinse. 

In the atomic-bonding process, dried 
wafers are mated and heated to 1,000°C 
for about 30 minutes in a nitrogen ambi- 
ent. Initially, hydrogen bonds are 
formed between the hydroxyl radicals 
on the two surfaces. As the temperature 
increases, a dehydration condensation 
reaction occurs. A single oxygen bond 
replaces two hydrogen bonds, and water 
diffuses out of the interface. As the pro- 
























PREVIOUSLY UNDEVELOPED. The process 





oxygen atoms diffuse into the bulk 
silicon. 

Mechanical tests show that the frac- 
ture strength of the bond equals that of 
bulk silicon. Transmission scanning-elec- 
tron-beam microscope photos show a 
continuous crystalline structure has re- 
placed the interface of the two wafers. 
Both results are strong indications of 
atomic bonding. However, in the photos, 
a band perhaps 2 nm thick at the junc- 
tion shows a slightly different density, 
perhaps because of slightly increased 
defect density. 

EARLY RESULTS. Toshiba researchers 
have not completely evaluated the junc- 
tions fabricated this way. They have dis- 
covered, though, that the junctions have 
properties superior to those of junctions 
made by conventional technology in bi- 
polar MOS FETs. This suggests there 
are few deep-level traps at the junction 
and that the junctions are more abrupt. 


Junctions made deep in the structure of 


conventional high-voltage devices lose 
abruptness because diffusion occurs 
during high-temperature processing for 
subsequent layers. 

The process has not yet been used to 
fabricate thyristors. These devices have 
much more stringent requirements for 
minority-carrier lifetime than do bipolar 
MOS FETs, a type of vertical power 
MOS FET in which injection from the 
substrate provides conductivity modula- 
tion of the long vertical drain region and 
reduces its voltage drop. The drain cur- 
rent in the MOS-FET part of the device 





is the base current of its bipolar part—a 
vertical pnp transistor. Toshiba usually 
fabricates such devices on a p* sub- 
strate. An n-layer is formed on the sub- 
strate surface by diffusion to control bi- 
polar transistor injection, and an epitaxi- 
al n layer, which must be very thick to 
withstand the applied voltage, is grown 
on top. 

There is a limit to how thickly the 
epitaxial layer can be grown, and inter- 
faces between the n and p* layers and 
the n and n’ layers tend to become less 
sharp because of diffusion during the 
long high-temperature processing. Non- 
uniformity over the area of the wafer 
can also be a problem. 

But Toshiba forms the n layer by dif- 
fusion into an n substrate, then uses 
atomic bonding to form the junction be- 
tween the n layer and p~ substrate. 
Grindmg and lapping remove excess 
thickness of the n layer, and the chan- 
nel, source, and gate structures are fab- 
ricated conventionally. 

Fabrication is faster, and devices have 
higher ‘breakdown voltage and retain 
their breakdown capabilities at higher 
frequencies. Operation at higher fre- 
quencies permits pulse-width modulation 
inverters to synthesize power-frequency 
sine waves with shorter pulses, whose 
fundamental frequencies are above the 
range of human hearing. That helps to 
prevent the generation of unpleasant 
noise in the motors they drive. 

The process is also useful for fabri- 
cating large power transistors with die- 












BAKED OUT. In 1,000°C heat, hydroxyl radicals clinging to the surface of two wafers form 
hydrogen bonds (a). Then water molecules escape (b), and oxygen diffuses into the silicon (c). 


cessing continues, many of the oxygen 
bonds are replaced by silicon bonds, and 
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lectrically isolated logic circuits. This is 
done by bonding silicon dioxide films 
grown on the surfaces of two wafers. 
The silicon on one side of the SiO, layer 
embedded between the two wafers is 
then ground and lapped to a thickness 
just sufficient to fabricate the active de- 
vices. Moats are etched into this silicon 
down to the SiO, layer and filled in with 
more SiQ, to form islands on which iso- 
lated circuits or devices can be fabricat- 
ed. The silicon on the other side of the 
layer becomes a supporting substrate 
that features the high heat conductivity 
of single-crystal silicon. 


Conventionally, these devices are fab- 
ricated by etching V grooves in a wafer 
and then forming an SiQ, film on the 
surface. Polycrystalline silicon is depos- 
ited on top of the SiO, layer deeply 
enough to become a wafer substrate. 
Then most of the original wafer is re- 
moved by grinding it down past the bot- 
toms of the Vs to produce a number of 
dielectrically isolated single-crystal is- 
lands on the polysilicon substrate. But 
such devices cannot dissipate power as 
readily because the thermal conductivity 
of polysilicon is much lower than that of 
single-crystal silicon._Charles L. Cohen 










COMPONENTS 


CUSTOM POWER DEVICES 
SHOW SURPRISING GROWTH 


LOS ANGELES 

A: the battle for volume orders of 
standard power chips rages undi- 

minished, some suppliers are quietly 

making sorties into a fast-developing 

niche market: custom circuits. 

Buyers are turning to them—in both 
hybrids and monolithic chips—for two 
principal reasons, both triggered by in- 
creasingly sophisticated equipment. 
First, off-the-shelf power devices no 
longer fill the bill. Second, only the most 
sophisticated end users can handle the 
design chores needed to incorporate 
standard parts efficiently into new 
equipment without help. These trends 
have been building since the early 1980s, 
but the move to custom power MOS 
FET circuits has picked up speed in re- 
cent months, surprising even the suppli- 
ers themselves. 

“No question, there’s a tremendous 
groundswell,” observes David Cooper, 
director of MOS Power Business at Sili- 
conix Inc., Santa Clara, Calif. The com- 
pany’s custom work deals largely with 
high-performance military applications, 
which carry high margins, but Siliconix 
expects to move into the commercial 
market soon. 

Other power-chip makers, some even 
farther along with customized industrial 
products, include International Rectifier, 
the Power Transistors Division of Mo- 
torola’s Semiconductor Products Sector, 
and General Electric’s Power Electron- 
ics Semiconductor Department. 

The first company to set up a sepa- 
rate unit for this business was Interna- 
tional Rectifier Corp., El Segundo, 
Calif., which early this year moved to 
produce custom hybrids. “People who 
needed more than the standards came to 
us,’ says Howard M. Abramowitz, exec- 
utive director of custom products busi- 
ness management. The company imme- 
diately saw potential beyond simply do- 


ing a custom design and packaging job, 
according to Abramowitz. Instead, if the 
power hybrid looked as if it could com- 
mand a broader market, the plan was to 
offer a price break in return for the 
buyer’s agreement to allow the custom 
unit to become a standard product itself. 

International Rectifier has followed 
this practice with five hybrids so far, 
now part of a growing standard power 
hybrid family. Abramowitz says all 
have drastically cut the parts count 
from a comparable discrete implemen- 
tation, and are designed into customer 
equipment. One example is a motor- 
driver circuit, previously requiring 80 
MOS FETs and 80 diodes, but now re- 
duced to 10 components. A stepper-mo- 
tor driver using MOS FETs is nearly 
complete. 

The Motorola Inc. division in Phoe- 
nix, Ariz., follows a similar path, with 
its monolithic logic-to-power switch, 
the MPC1500, which switches power 
loads. Designed for an automotive cus- 
tomer, the circuit ‘“‘no doubt will be a 
mainstream product,” asserts Jack Ta- 
kesuye, product planner for Smart- 
power and power MOS FETs. Motorola 
builds the MPC1500 in n-MOS, for the 
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INTEGRATED POWER CIRCUITS FORCE TOUGH DECISIONS ON DESIGNERS 
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power output, with a CMOS process for 
the logic input. 

GE Co. unveiled its power-chip plans 
at Wescon in San Francisco last month, 
announcing an application-specific semi- 
custom design approach where basic cir- 
cuit elements are shared. “Since each 
application is different, GE will not offer 
a standard line of smart power prod- 
ucts,” explains J. Larry Smart, general 
manager of the GE Power Electronics 
Semiconductor Department, Syracuse, 
N.Y. Once developed, however, the de- 
vices could then be offered widely. 

The first product, developed for GE’s 

motor operations, is a control circuit for 
fractional-horsepower electric motors. 
Rated at 500 V with the potential of 
switching up to 10 A in less than 1 ps, it 
employs a BiMOS process. 
CLEARING UP. Although the custom 
power business is just begining to sort 
itself out, several things are already be- 
coming clear. “Ultimately, it is a price- 
driven game,” points out semiconductor- 
market analyst William Groves of In- 
Stat Inc., Scottsdale, Ariz. And the eco- 
nomics of custom monolithic devices 
dictate high enough costs that “it’s go- 
ing to be a hybrid market for a long 
time,” because hybrids employ clever 
packaging and existing ICs. 

In Groves’ view, the custom power de- 
velopment most closely parallels what 
happened after TTL circuits were intro- 
duced around 1969. “People found they 
weren't the answer by themselves, but 
needed all kinds of glue circuitry to 
make them go.” 

International Rectifier’s Abramowitz 
agrees, noting that custom hybrids 
should cost only 20% more than the 
price of the devices they carry. “For 
that, the customer gets assembly, pre- 
testing, and big savings in board space.” 
Lower cost and better performance can 
be achieved by incorporating logic chips 
into power hybrids, he says, instead of 
fabricating smart power chips. On this 
point, some competitors differ considera- 
bly with Abramowitz, particularly GE’s 
Smart and Siliconix’s Cooper, whose 
companies are aggressively developing 
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ola is taking a middle course. 

Participants aren’t sure how much of 
the market custom approaches will take 
from standard chips. But Abramowitz 


IC PROCESSING 


FET ARRAYS ARE BUILT 
WITH ORGANIC THIN FILMS 





CLEVELAND 
T" idea that integrated circuits may 
one day be built partially or entirely 
from molecular layers of organic com- 
pounds might seem like a wild one to 
those steeped in the culture of chips 
made with silicon and gallium arsenide. 
But the concept could gain more cre- 
dence, thanks to work under way at 
Case Western Reserve University in 
Cleveland. 

Claiming a first in molecular electron- 
ics research, the school’s three-year-old 
Polymer Microdevice Laboratory has 
successfully processed several 2-in. sili- 
con wafers populated 
with arrays of FETs that 
rely on an organic thin- 
film crystalline layer as 
the gate dielectric [Elec- 
tronics, Dec. 16, 1985, 
p.15]. The organic film 
replaces the silicon dioxide gate insula- 
tor used in conventional FETs. 

“People have built FETs using organ- 
ic films before. But we’re the first to do 
it in an integrated fashion and in a man- 
ner that’s compatible with conventional 
planar silicon-processing techniques,” 
says Scott EH. Rickert, codirector of the 
lab. With about 400 FETs on a wafer, 
better than 90% yields were achieved on 
five wafers processed at the lab late last 
summer, Rickert contends. The electri- 
cal parameters of the devices are essen- 
tially the same as those seen on conven- 
tional FETs, he says. Rickert, an asso- 
clate professor of macromolecular sci- 
ence and chemical engineering at the 
university, described the work at a mid- 
December conference in Cleveland. 

The organic gate-insulator layer on 
the Case Western FETs was fabricated 
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Standard IC 
process puts 400 
FETs on a wafer 








HEAT HANDLER. GE, which makes 
power hybrids, is mounting a push in 
monolithic parts for its GE-Smart line 
7 using 500-V BiMOS technology. 















| estimates it could be in the 20% 
“| range when it is more fully de- 
| veloped. Even in depressed 1985, 
most consultants estimate, total 
power-chip sales hit the $1 bil- 
lion-plus range. So this could be 
a worthwhile business for com- 
panies that exploit it, notes 
Groves. 

limits on custom-chip growth 
come not from demand, but from how 
fast suppliers can move to meet it, says 
Motorola’s Takesuye: “It'll grow as fast 
as we let it.” —Larry Waller 





using a technique known as the Lang- 
muir-Blodgett process. The method pro- 
duces monomolecular lattices of highly 
ordered organic crystalline materials 
that are only 20 to 30 A thick. These can 
be built up layer upon layer for growing 
extremely thin films under tight dimen- 
sional control. 

Named for Nobel Prize winner Irving 
Langmuir and his assistant Katharine 
Blodgett for their work done in the 
1930s at General Electric Co., Langmuir- 
Blodgett films are formed when amphi- 
phile organic molecules in a dilute solu- 
tion are spread on the surface of a wa- 
ter bath. Because these 
molecules are part wa- 
ter-loving and part wa- 
ter-hating, they line up 
in a coherent micromole- 
cular lattice on the wa- 
ter surface with their 
tails sticking out. These layers can then 
be polymerized by exposure to ultravio- 
let light and transferred to a substrate 
by dipping it up and down through the 
water surface. 

Though some researchers question 
the ultimate reliability of organic L-B 
films, these materials have in recent 
years been the focus of a resurgence of 
attention aimed at a variety of electron- 
ic applications [Electronics, May 6, 
1985, p. 36]. Erasable optical disks based 
on organic thin-film materials are near- 
ing the pomt of commercialization, for 
example. And a Torrance, Calif., star- 
tup, Molecular Electronics Corp., plans 
by early next year to introduce a new 
electron-beam resist based on ultrathin 
L-B films. The new resist promises 
greatly improved resolution, sensitivity, 
and contrast ratios compared with con- 
























ventional inorganic resists, says Josh 
Reynolds, the company’s president. Mo- 
lecular Electronics also plans alpha tests 
during next year’s first quarter on a 
proprietary method for continuous batch 
production of L-B films, Reynolds says. 

L-B films can be made orders of mag- 
nitude thinner than traditional microfa- 
brication structures, and their mass is 
only about a third that of silicon. Thus 
they offer several potential advantages 
for use in electronic devices, says Case 
Western’s Rickert, including increased 
miniaturization and lower weight. 

Because the films can also be made 
electrically active, depending on the 
chemicals used, they also hold promise 
for developing unique sensor devices for 
detecting a variety of parameters, includ- 
ing temperature, pressure, and humidity. 
By using different chemicals for the vari- 
ous monomolecular layers, sensors could 
be built for detecting more than one pa- 
rameter at once, Rickert says. 

Another potential plus is that LB 
films can be prepared at room tempera- 
ture. This presages simpler, faster, and 
less expensive semiconductor-processing 
techniques by eliminating some of the 
furnace steps required for today’s con- 
ventional materials, Rickert says. On 
the other hand, L-B films will melt at 
about 400°C, rendering them unusable 
for high-temperature applications. 
PARTNERS SOUGHT. The Defense Ad- 
vanced Research Projects Agency, 
through the Office of Naval Research, 
is currently funding the Case Western 
work. That financing, about $2.1 million, 
covers a five-year period ending in 
March 1988. Rickert says his lab is 
looking to sign up corporate partners 
who want to pursue development of 
electronic devices based at least partial- 
ly on organic films. 

For the current Case Western devices, 
dubbed MLS FETs (for metal Langmuir 
semiconductor FETs), the sources and 
drains were built with standard meth- 
ods. All furnace steps came before for- 
mation of the organic layer, which 
would not stand the high temperatures 
(900°C) of the oxidation furnace. Mole- 
cules of 10,12-nonacosadiynoic acid made 
up the base film. 

“We've gone about 50% of the way 
toward optimizing the process,” says 
Rickert. In addition to developing new 
device types, the lab plans extensive ad- 
ditional testing on the current MLS 
FETs. “It’s not very desirable to contin- 
ue to just generate new devices unless 
you can prove that they can actually 
work reliably,” he explains. 

Rickert predicts that “within 5 to 10 
years, we could see some active Lang- 
muir films begining to show up in com- 
mercial devices. That means that field 
tests would have to be started within 
two to three years.” —Wesley R. Iversen 
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PARIS 
T" French Socialist government has 

done something that has eluded 
nearly everyone else around the world 
who has tried: it is now making money, 
lots of it, on videotex services. No video- 
tex program anywhere has ever met 
with anything more than the mildest 
success and most of them have turned 
into outright fiascoes. Several U.S. ex- 
periments failed to get off the ground. 
In Great Britain, the Prestel system is 
not generating much activity, primarily 
because it works with standard TV sets. 

The French accomplished their feat by 
taking a bold, multimillion-dollar gam- 
ble. Earlier this year, the government 
started nationwide distribution of Mini- 
tel videotex terminals free of charge to 
French telephone subscribers |[Electron- 
ics, June 10, 1985, p.17]. Purchased 
from French electronic-equipment manu- 
facturers (see “What makes the French 
successful,” below), the terminals are 
being given out in lieu of 
standard paper telephone di- 
rectories. To pay for this 





A FIRST? THIS VIDEOTEX MAKES MONEY 


found that there are _ substantial 
amounts of money to be made in 
videotex. 

Georges Nahon, managing director of 
Intelematique, the organization set up 
by the DGT to promote the country’s 
videotex technology, believes the cre- 
ation of a critical mass of users made 
this effort successful. Other attempts 
have tried to promote the creation of 
videotex services and their use at the 
same time. This approach, he says, re- 
sults inevitably in a chicken-and-egg sit- 
uation, where both service users and 
providers hesitate to make the required 
initial investment before seeing that it 
will be justified. 

To create that critical mass, the 
French conceived its electronic telephone 
directory as the service that would drive 
the national videotex infrastructure. Con- 
sequently, the DGT is now distributing 
Minitel terminals to subscribers in place 
of paper directories, with preference giv- 


_ WHAT MAKES THE FRENCH SUCCESSFUL 





en to those whose telephone bills are ha- 
bitually in the top third of the subscriber 
list. Subscribers can use the Minitels to 
access any other videotex service of- 
fered. Thus businesses can communicate 
with and offer pay-interactive services to 
a large national network of users. 
Banks were the first organizations in 
France to seize on this opportunity by 
offering home banking services to take 
some of the pressure off their office 
staffs. Not far behind were the country’s 
largest retailers, who quickly developed 
catalog and order services based on the 
Minitels and the related videotex net- 
work. Air France, the domestic rail ser- 
vice, and other travel-related companies 
began to offer information and reserva- 
tion services through Minitel. 
ENTREPRENEURIAL SPIRIT. But perhaps 
the most striking facet of France’s vi- 
deotex story has been the way in which 
it has tapped the entrepreneurial spirit 
of a burgeoning group of independent 





hardware, officials of the Di 
rection Générale des Tele- 
communications (DGT), the 
French national telephone 
company, offered to split any 
revenues generated with 
those organizations that 
would provide videotex ser- 
vices. They would get a sub- 
stantial portion—two 
thirds—of any additional 
phone-use revenue their ser- 
vices generated. With the re- 
maining money, the DGT 
aims to amortize its hard- 
ware investment within four 
years. 

Early evidence shows that 
the government’s scheme is 
paying off. With just 20% of 
the terminals distributed— 
about 1.5 muillion—French 
telephone subscribers made 
16 million calls to videotex 
services during September. 
The government’s take is a 
third of a franc—about 4c— 
per minute per call. 

Half of these calls went to 
a new electronic telephone di- 
rectory, the other half to a 
wide variety of more than 
1,500 services created by the 
country’s banks, retailers, 
professional organizations, 
service industries, and a 
growing body of entrepre- 
neurs—all of whom have 
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Two factors were primarily 


_responsible for the French vi- 


deotex success: the Minitel 
terminals themselves and a 


creative billing scheme that 
makes it easy for service pro- 
_viders to cash in on the na- 
tional installed base of 1.5 


million terminals, a figure 


that could reach 8 million by 
the end of 1986. 


_ The Minitel is manufac- 
tured in France by Matra SA; 


RTC La Radiotechnique Com- 


pélec, the principal French 
subsidiary of Dutch multina- 
tional NV Philips; and Telic- 


Alcatel, a subsidiary of the 
nationalized Compagnie Gén- 
érale d'Electricité, which also 
owns | 
| switch maker CIT-Alcatel. 


PE 


Consisting of a cathode 
tay tbe display, a small fold- 


away keyboard, and a one- 


chip modem, the Minitel 


looks like simplicity itself. It 


is in fact quite complex. 
To meet French govern- 


ment specifications, for ex- 


ample, Minitels must be able 
to withstand a drop from a 
height of more than 3 ft. In 
addition, their keyboards— 


which are based on a mag- 
netic field action—can suffer 


a glass of spilled water with- 


out it affecting their opera- 


tion. Function keys are clear- 
ly marked, and the terminal 
ean be used by people who 
have no knowledge of data 
processing. 

The terminals cost the 
French government $155 
each in large quantities and 
ean be purchased in lots of 
10,000 for $260 each, free on 
board Paris. 

To access videotex ser- 
vices, a French subscriber 


plugs the terminal into his 
telephone socket and the tele- 
phone plug, in turn, into the 
socket in the terminal plug. 
He then dials one of three 
videotex access numbers and 


presses a connection button 
when he hears a tone. He 
then types the appropriate 
code to access his service. 

The charge for using these 
services is about one franc 
per minute, about two thirds 
of which goes to the person 
or company providing the 
service. At current exchange 
rates, a service with 100 con- 
nections thus earns more 
than $500 an hour. 

To inform users about 
available services, the DGT 


| publishes a catalog periodi- 


cally. In addition, magazines 
dedicated to videotex Services | | 
have appeared. -R. T. J 
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businessmen. Nahon says an average of 
one new Service a day is created, adding 
to the 1,500 registered with the DGT as 
well as several hundred that are not 
registered. 

Using a Minitel, the user can, for ex- 
ample, read the latest news, play com- 
puter games, use accounting and profes- 
sional services, get legal advice, take 
courses in computer programming or 
foreign languages, order food and other 
products for delivery from an electronic 
supermarket, get information on the 
current price for used cars and boats, 
buy oysters from the seashore or goose 
liver from southwest France and order 
vintage burgundy or claret to wash it 
all down with. Users can also read clas- 
sified ads or create their own. 

Perhaps the most efficient generators 
of new traffic are near-real-time elec- 
tronic-mailbox services, which have 
turned into a national electronic social 
club. Identified only by pseudonyms, 
French men and women of all ages 









LONDON 
a ipeias British personal computer mak- 

ers are fighting hard to establish a 
market that has been extremely slow to 
develop elsewhere. They have launched 
desktop terminals that combine the best 
features of a smart telephone and a per- 
sonal computer. 

But the barriers to success are many. 
The three major makers—International 
Computers, Acorn Computers, and Tan- 
data Marketing—and others readying 
similar products could be targeting a 
market segment that will soon be 
eclipsed at both ends of the price/per- 
formance spectrum. France is leading 
the race to mass-produce a cheap video- 
tex terminal with its standard Minitel 
unit (see p. 23), while much more power- 
ful personal computers are 
now acquiring add-on voice 
and data-communications 
functions. 

The U.S. market for mini- 
computer-telephone combina- 
tions has gotten off to an ex- 
ceedingly slow start. Potential 
customers are waiting to see 
what IBM Corp. does in this 
area, industry watchers say. 

But the British are plunging 
ahead vigorously, with some 
initial signs of success. In nine 
months, ICL sold $42 million 
worth of the One Per Desk 
(OPD) product it unveiled in 


July 1984—the first such prod- NEW BREED. Acorn’s Communicator combines a personal computer 
uct from the UK. Key to the witha phone, the latest in a series of British examples of the form. 
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BRITISH MAKE A BIG PUSH 
IN PHONE-COMPUTERS 


phone these services to converse with, 
and finally make the acquaintance of, 
partners from all over the country. 

An idea of just how attractive it can 
be to offer such services can be seen in 
the case of Francois Lagarde, a French 
physician who gave up his medical prac- 
tice to develop such a service. Lagarde 
initially aimed to provide a medical-in- 
formation service for his colleagues and 
medical students, but when the service 
began operation, its message module 
kept the 380 ports of the computer com- 
pletely saturated. 

Lagarde worked with two colleagues 
to perfect their Unix-based software un- 
til they could handle 150 simultaneous 
communications on an AT&T Co. 3B-15 
minicomputer. Lagarde claims that even 
this capacity is generally saturated dur- 
ing most waking hours. The partners 
are studying expansion schemes for 
their services—an electronic mailbox, 
various games, and a medical-consulta- 
tion service. -Robert T. Gallagher 


volume have been big contracts from 
British Telecom and the telecommunica- 
tions authorities of Australia, Hong 
Kong, and New Zealand. ICL is seeking 
OPD type approval in the U.S. 

Sales of personal computer-phone sets 
will be appreciably higher than for vi- 
deotex systems, says Roy Pendleton, 
managing director of Tandata Holdings 
ple, Malvern, England, parent company 
of Tandata Marketing Ltd., a supplier of 
videotex modems and terminals. Video- 
tex technology, he points out, was in- 
tended to provide a cheap and simple 
communicating terminal for use in busi- 
ness and the home, and it has now been 
accepted by British business. 

Two months ago, Tandata launched 
its Personal Assistant, a personal com- 











puter-phone system, and last month at 
Compec, the London computer peripher- 
als exhibition, Acorn Computers Ltd., 
Cambridge, launched its Communicator. 

Acorn has adopted much the same 
strategy as Compaq Telecommunica- 
tions in the U.S. Acorn will not sell its 
Communicator directly but will instead 
provide a set of building blocks to origi- 
nal-equipment manufacturers, letting 
others work out the options and prices. 

The ICL, Tandata, and Acorn products 
can all emulate a videotex or mainframe 
terminal. Protocols such as V.21, V.28, 
Bell 108, VT-100, and IBM 8270 are sup- 
ported in firmware. Pairs of protocol- 
matched terminals can exchange elec- 
tronic messages through the public tele- 
phone network, a hard-wired link, or in 
some cases a local-area network. 

A major point of difference between 
these systems is whether they are set 
up to use one or two telephone lines. 
ICL’s unit uses two lines to support 
data and voice communications simulta- 
neously. The Acorn and Tandata prod- 
ucts put voice and data on a single line, 
a cheaper but less flexible compromise. 

All three terminals provide a limited 
processing capability. They offer easy- 
to-use functions that support general of- 
fice staff and middle managers—not the 
engineer or accountant, who needs more 
processing power. Tandata’s Personal 
Assistant, for example, incorporates a 
clock, diary, calendar, alarm, and filing 
system. It also provides such integrated 
software functions as a text editor and 
spreadsheet. The Tandata and the Acorn 
products store data in battery-backed 
CMOS memory. ICL currently uses the 
Sinclair Microdrive in its OPD. 

There is a slot for hardware that suits 
the more casual computer user, says Mi- 
chael Cooper, director of studies at 
Quantum Science Corp., London. But to 
differentiate their products from high- 
end competition—high-functionality per- 
sonal computers with special communi- 
cations facilities from Compaq Telecom- 
munications and others—the UK trio 
must cut prices to about $700, 
Cooper says. The Tandata Per- 
sonal Assistant, for example, 
sells for just under £1,000 
(about $1,400), and ICL’s OPD 
runs $1,700 to $2,300. 

In the U.S., where there is 
no established videotex market 
to stoke sales, the personal 
computer-phone market is 
clearly stuck m low gear while 
it waits for IBM. Only 50 per- 
sonal computer-phones were 
sold in the U.S. last year, and 
only about 1,000 will move this 
year, according to Leone 
Pease, a market-research ana- 
lyst at Venture Development 
Corp., Natick, Mass. “Up until 
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market, but then there hasn’t been 
much out there.” 

There has been more action in ter- 
minal-based variations (without full 
computer functionality). Venture De- 
velopment defines a class—integrat- 
ed voice-data terminals—to include 
personal computer phones, and both 
smart- and dumb-terminal phones, 
but not add-on systems for personal 
computers. All such terminals have 
9-in. or larger screens, keyboards, 
and telephones in one unit. The mar- 
ket total for such terminals hit 
23,150 units in 1984, and in 1985 will 
grow to about 32,000, says Pease. Of 
those, 23,000 will be dumb terminals 
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MOUNTAIN VIEW, CALIF. 

here are 24 different ways to ex- 

press a syllogism in logic, and every 
single one of them is right. They can, 
however, be condensed into a single ca- 
nonical form using Losp, a new comput- 
er language based on an innovative and 
controversial calculus called the Laws of 
Form. Losp’s author, William M. 
Bricken, senior research scientist at Ad- 
vanced Decision Systems, has put the 
language to work immediately as a code 
optimizer. Its structure also makes it 
useful, he says, in breaking up problems 
for parallel processing and introducing 
new variables in machine-learning and 
artificial-intelligence applications. 

Losp is a research project at the 
Mountain View company, a military-ori- 
ented software house. Currently written 
in Lisp, the language is being microcod- 
ed to run directly on a Symbolics Ine. 
work station. Programs written in Lisp 
or Prolog will then be translated to 
Losp, simplified, and then retranslated 
to the originals. Not only does this pro- 
cess result in more compact code, 
Bricken says, but it also tends to 
smooth out differences in coding style 
on a large project and makes debugging 
of complex programs easier. 
EQUIVALENCIES. Boolean logic expresses 
a syllogism different ways because of 
the equivalence of such statements as 
“If it hails, it freezes,’ and “either it 
doesn’t hail, or it freezes.” The Boolean 
operator Implies expresses the same 
value as NOT plus OR. 

These and similar equivalencies can 
be simplified conventionally according to 
a variety of heuristic rules, but Losp 
takes a different approach. It uses only 
a single operator, so that there is only 
one way to express a statement. And it 
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this year, there hasn’t been much of a 


LANGUAGE BOILS DOWN 
BOOLEAN EXPRESSIONS 


such as the Display Phone brought 
out by Northern Telecom in 1982. 
“Over the next five years, smart-termi- 
nal phone growth will be about double 
that of the dumb-terminal phones,” says 
Pease. By 1990, she estimates that 100,000 
smart-terminal phones and 87,000 dumb 
ones will be sold. “The biggest factor that 
could change the market overnight is 
IBM. My best estimate is that IBM will 
introduce the next-generation PC some- 
time in 1987—the PC Phone—and IBM’s 
PC phones will change the market num- 
bers dramatically.” If that should happen, 
personal computer-phone sales will sudden- 
ly balloon to between 900,000 and 1.1 mil- 
lion, she says. —Kevin Smith 
and Tobias Naegele 




































CANONIZER. William Bricken developed 
Losp to reduce equivalent forms of a logic 
expression to a single canonical form. 


































makes simplification of an expression 
easier by allowing no representation for 
the semantic concept of “false.” 

How Losp works can be seen in the 
way it expresses one of the De Morgan 
laws for logical equivalence. The law 
written in Boolean notation as 

NOT (a OR b) = (NOT a) AND 

(NOT b) 
is expressed as 

(a b) = (((a)) ((b)) ) 
in Losp. Expressions inside a parenthe- 
sis are negated with respect to those 
outside. Double parentheses in Losp 
may be erased, so the equation above 
immediately reduces to the identity 

(a b) = (a b). 
Proof of the equivalence, which requires 
many steps in Boolean notation, is thus 
given by a single algorithmic step (eras- 
ing the double parenthesis) in Losp. 
The operator, which Bricken calls a 

















































“parens” because it is represented as a 
parenthesis, has the single property of 
containment. Variables and other parens 
operators in an expression are either 
contained or not contained in parens, 
which may be nested to any depth and 
concatenated serially to any length. 

In Losp, an expression that reduces to 
an empty parens has the value true; one 
that reduces to no representation has 
the value false. A variable itself can be 
either of the two values; expressions 
that contain variables when reduced are 
contingent upon them. 

Any statement written in Losp may 
be simplified (or complicated) according 
to transformation rules that maintain 
the truth value of an expression. There 
are four ways of erasing expressions in 
a logical statement, and one way of 
moving variables in and out of parens. 
They are all derived from the mapping 
into logic of Laws of Form, a nonnumer- 
ical calculus developed in the 1960s by 
G. Spencer-Brown, a British mathemeti- 
cian who studied with Bertrand Russell 
and Ludwig Wittgenstein. 

Spencer-Brown describes Laws of 
Form as the “arithmetic” to Boolean al- 
gebra, or the study of logical constants 
rather than logical variables. Spencer- 
Brown was the first to examine the 
arithmetic of Boolean algebra. 

The one constant recognized by Spen- 
cer-Brown is the distinction between one 
state and another. Any such distinction, 
he says, can be made by a single mark 
in one of the states. In this way, he does 
away with a second token and achieves 
some breathtaking simplifications when 
the calculus is applied to logic. 
UNWELCOME. The Laws of Form were 
praised by Russell as a calculus of great 
simplicity and power; but they have not 
been widely welcomed by mathematt- 
cians. Paul Cull and William Frank of 
the University of Oregon claim that 
Spencer-Brown merely reinvented Bool- 
ean algebra and in the process violated 
“the most basic truth of information 
theory: at least two symbols are re- 
quired to convey information.” 

But Spencer-Brown says that using a 
single symbol plus the absence of that 
symbol amounts to the same thing. 
Adds Bricken: “If you have two bags, 
one containing a sandwich, a label on 
one of them is enough to tell which has 
the sandwich.” 

Advanced Decision Systems will use 
Losp in an Air Force project on pictorial 
logic, where it is useful because the 
Losp operator is topological, identifying 
boundaries. Beyond that, Bricken sees 
far-reaching applications in parallel pro- 
gramming, because any expression in- 
side a parens may be executed indepen- 
dently of the rest of a logical statement. 

Losp also offers a more direct path to 
proving theorems, Bricken says, be- 
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cause of the ease with which it simpli- 
fies logical statements. And if the Losp 
transformation rules are used to con- 
struct complex expressions, rather than 
to simplify them, the language has po- 
tential in artificial intelligence and ma- 
chine learning. The rules, Bricken ex- 
plains, allow introduction of new vari- 
ables into an expression without chang- 
ing its overall value. That means that AI 
systems can experiment with variables 


ARTIFICIAL INTELLIGENCE 


EXPERT SYSTEM MAKES IT 
EASY TO FIX INSTRUMENTS 






SUNNYVALE, CALIF. 
Eye year, Lockheed Missiles and 

Space Co. must calibrate and repair 
some 55,000 of its electronic instru- 
ments. To automate this staggering 
task, the giant defense contractor has 
adapted a “generic” expert system to 
perform diagnostics in a way that mi- 
mics a human technician. In this way, a 
human can more easily figure out where 
the system went wrong when it can’t 
come up with an answer, says Lockheed 
engineer Michael P. Prevost. 

The generic system—LES, for Lock- 
heed Expert System—is written in Ada 
and consists of a set of data structures 
that may be used for attributes of both 
the system under test and the control 
system that determines which tests to 
make. Having such easy access to the 
control system enables LES to change 
its goals on the fly after receiving new 
information or starting a new test. It is 
this flexibility that gives the system its 
human-like quality. 

Prevost and Thomas J. Laffey of 

Lockheed’s Palo Alto research laborato- 
ry have put LES to work on a Hewlett- 
Packard Co. 6180C digital voltage 
source. With a knowledge base that in- 
cludes information on the 61380C’s opera- 
tion, LES has correctly diagnosed faults 
that were deliberately planted for test- 
ing purposes. 
DEMON PRIORITIES. The HP 6130C con- 
tains 9 circuit boards, 39 circuits, and 
some 300 components. Rather than test 
each of these according to a preset rou- 
tine, LES uses two kinds of heuristic 
rules. An If-Then set embodies knowl- 
edge about specific faults in the voltage 
source. When-Then rules determine 
which faults to look for. LES personifies 
the latter rules as a “demon” that runs 
the system by setting priorities. 

The demon comes alive when certain 
events occur, such as the isolation of a 
fault to a particular board or the discov- 
ery of an out-of-tolerance value. The 
When rules then reset the priorities of 
the If-rule sets. Several If-rule sets may 
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that have not been programmed in. 

Bricken contends that the use of a 
single operator and the elimination of a 
token for the value false represent a 
significant mnovation in the methodolo- 
gy of logic. “Formal logic is really still 
in its infancy. Until the Laws of Form 
appeared, no one had ever used nonre- 
presentation to convey information. 
Spencer-Brown may be the first truly 
modern logician.” —Clifford Barney 







be operating at one time, with a sepa- 
rate decision tree for each goal, but the 
priorities may differ. If a board-level 
test seems to point directly at a certain 
component, the demon can bypass the 
circuit level, just as a technician would, 
and put highest priority on testing that 
particular component. 

LES, possibly the first expert system 
written in Ada, runs on a Digital Equip- 
ment Corp. VAX-11/780 (Lockheed will 
switch to a MicroVAX next spring). 
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DREUX, FRANCE 

AY who thinks Europe’s embat- 
tled consumer electronics industry is 

ready to throw in the towel and concede 

to its Japanese competition should visit 

RTC La _ Radiotechnique Compélec’s 

cathode-ray-tube factory, 50 miles west 
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FRENCH MAKER RETOOLS 
TO FIGHT THE JAPANESE 








Ada is slower than LES’s initial imple- 
mentation in PL-1, says Walter Perkins, 
one of the system’s designers. Ada does 
provide a good maintenance environ- 
ment with many checking procedures, 
however. That’s very useful in a large 
program, Perkins says. 

Lockheed has now applied LES to 
nearly 20 projects, including fault diagno- 
sis In a signal-switching system and rule 
checking for computer-aided design. The 
instrumentation diagnostics tested well 
on simulated faults. Prevost says he will 
not be satisfied, however, until they are 
field-tested. That may take some time 
because the 6130Cs don’t often fail. 

The next step for Lockheed will be to 
generalize the processes used in diag- 
nosing the 6130C across a broad range 
of instrumentation. One of the purposes 
of the first experiment, Prevost says, 
was to see how much of an existing 
knowledge base can be preserved and to 
determine which rules are general and 
which specific. First indications are that 
instruments behave pretty much the 
same at the circuit level and below, 
where an amplifier is an amplifier and a 
transistor is a transistor. At the board 
level and above, Prevost says, systems 
tend to be unique. —-Clifford Barney 













of Paris. RTC, the principal French com- 
ponents-producing subsidiary of Dutch 
multinational Philips, has invested about 
$100 million to turn the plant into a par- 
agon of productivity and modernity. 
The highly automated factory turns 
out color CRTs at the rate of 1.5 million 
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ELECTRONICS IS BACK. 
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In the first half of 1985, Electronics featured 
86 articles on computer systems. 90 on software. 33 
on boards and peripherals. 28 on CAD/CAM. And here 
are just a few of them: 


January 
New System Aids Blind Operators 


Domino-Like Modules Build 
Computers 


Expert System Uses AI for Natural 
Sound 


Home PCs Move Upscale 


Convergent Recruits HP’s Ely 
as Chief 


Add-Ons Turn IBM PCs into 
Unix Systems 


Computers at the Helm 
Computer Crime Problem Grows 
UNIX has Growing Pains 


February 

Investment Shifts in Al 

Has Al’s Time Come at Last? 
Locking Up System Security 
PC Digitizes Images Quickly 


University Grant Unveils HP 
Al System 


Head of Startup ELXSI, Vigil 
Takes on Computer Goliath 


March 
Kaypo Eyes PC Clone War II 


Olivetti Picks Up Britain’s 
Fallen Acorn 


UNIX Update: Coming of Age 
UNIX Gets Office-Friendly 
NEC’s CPU Leapfrogs IBM 


Sipp! Wants to Help Unix Hook 
Business Market 


SHOULDN'T YOU BE BACK? 
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Opportunity Knocks Twice for 
Founder of Stratus Computer 


Hitachi CPU Challenges IBM 


Video Disk, Personal Computer 
Replace Lab 


TI Takes Aim at PC-AT Market 
Computer is Ready for Nets 


April 
Burroughs, Honeywell Join IBM’s 
Sierra Club 


Columbia Unveils Non-Von 
Prototype 


Olivetti Stakes Claim in 

Video Typewriters 

Minis Shedding High-End Image 
Showing Off GEM, Kildall Hopes 
to Attract Computer Makers 

PC Mimic Sits in the Lap 

IBM Still Seeks Smaller, 

Cheaper Devices 

Money Starting to Flow as Parallel 
Processing Gets Hot 

Hanna of Dataport Makes a 
Swedish Connection 

CAD/CAM Work Stations Get 
More Personal 

Lucafilm Eyes Role in Computer 
Britain Promotes Open 
Architecture 

Risc Technology Moves Off 
Campus into Commercial Machine 


Zenith Data Systems Moves 
Quietly Ahead 


May 
IBM PC & Instruments Tackle 
Development Problems 


Parallel Machine Expands 
Indefinitely 


NCR Challenges IBM PC: Faster 
Units & Lower Prices 


Sales to China Are a Bright Spot 
for Computer Business 


Home Computer Makers Anxiously 
Seek Jobs for Machines 


DEC’s Latest Work Station Uses 
the Vax-on-a-Chip 


June 
Harris Goes After DEC with a Risk 
Architecture 


Apple to Concentrate on its Core 
Business 

Optical Computing Beginning to 
Take on Glow of Reality 


Personal Computer Putting Squeeze 
on Digital PABX Voice Mail 


Apple Tries Again to Blast Off 

in Japan 

Philip’s Adaptor Box Simplifies 
Coding, Editing 

Silicon Compilers Adds Two VLSI 
Design Systems 

Fresh Muscle Fills Gap Between 
Superminis & Supercomputers 
Bell Issues Challenge to 
Computer Makers 


Gold Hill Computer Gives IBM 
PCs the Smarts 
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a year with a total of 1,400 employees. 
The company won’t give figures on cost 
savings but says modernization has cut 
production costs and resulted in a high- 
er yield of tubes. What’s more, by the 
end of 1986, RTC will switch over to 
100% production of the flat, square 
tubes that are expected to gain increas- 
ing use in TV sets. These tubes already 
make up one third of RTC’s line. screens and then spin them to spread it 
Company president ————————————————— evenly by centrifugal 
Jacques Bouyer admits <« force. In a test area, ro- 
that some Japanese com- We are at least bots plug the CRTs into 
panies are doubling his @S advanced as testing banks and then 
production numbers in 33 remove them, discarding 
their factories, but says the Jap anese are those that fail. Perhaps 
those totals include all most impressive is a 
sizes of tubes. RTC makes only 26-in. | packaging area in which robots remove 
and 23.2-in. models at Dreux and buys | the tubes from a supply line according 
the balance of its requirements from | to size and pack them into cartons con- 
other manufacturers within the Philips | taining preformed Styrofoam supports. 
group. Full cartons are automatically removed 
“We have absolutely no inferiority | and replaced. 
complex in being compared with the The only areas still requiring signifi- 
Japanese,’ declares Bouyer. “We are at | cant manual work are those in which 
least as advanced as they are, both tech- | the CRTs’ delicate shadow masks are 
nologically and in terms of production.” | fitted to their frames and a final test 
European manufacturers supplied ro- | area where fine tuning is done. RTC 
bots and automation systems for the | plans to automate more manual opera- 
Dreux factory’s revamping, but RTC’s | tions next year. -—Robert T. Gallagher 


own team developed all the control soft- 
ware. These systems include proprietary 
machine-vision apparatus enabling the 
robots to distinguish between the two 
tube sizes for testing and packaging. 
Certain sections of the plant are al- 
most eerie with their lack of production 
workers. In one, robots distribute liquid 
luminescent material on the tubes’ 








































































NETWORKING 


PHILIPS LOCAL-AREA NET 
EMPLOYS FIBER OPTICS 


GELDROP, THE NETHERLANDS 

N° less a telecommunications giant 
than Philips is experimenting with 

fiber optics for a local-area network. At 

this stage of product development, such 

efforts usually go on only at smaller or 

startup companies. 

Called Philan, the Philips LAN offers 
simultaneous transmission of voice and 
data, built-in error and flow control, 
and—thanks to a meandering-ring struc- 
ture—reduced cable costs. 




































oratories in Eindhoven, the system is in- 
stalled at the company’s Geldrop Project 
Center in this southern Dutch town. Phil- 
ips does not intend Philan to be a prod- 
uct prototype, but the company is dem- 
onstrating it and studying its potential. 
Designed for commercial environments, 
Philan uses glass fibers, the time-division 
multiplex (TDM) transmission method, 
and a meander structure. The versatile 
LAN can function as a circuit-switching 
or packet-switching network. 
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er, says the LAN’s meander structure, 
which is an extension of the segmented- 
ring concept, is unique to Philan. To lim- 
it the effects of a fault somewhere in 
the network, the ring is subdivided into 
a number of bypassable loops or mean- 
ders, each one linking about 10 stations. 
If transmission fails in either a single 
terminal or an entire subloop, a switch 
bypasses the information flow around 
that part of the network. 

COST CUTTING. Snijders says cable costs 
for this type of LAN are less than those 
for established segmented-ring concepts 
because return links from the stations 
to the network’s central control unit are 
unnecessary. 

Philan spans 6 km and can link sever- 
al hundred user stations. It can connect 
electronic mail services and office equip- 
ment, ranging from telephones and Tel- 
ex machines to word-processing and 
data-storage and -retrieval systems. 

Philips chose glass fibers as the trans- 
mission medium not only for their high 
bandwidth but also to ensure reliability, 
even in noisy factory environments. 

Each station connects to the ring as a 
circuit that first stores the signals to be 
transferred—after digitization, if neces- 
sary—and then delivers them to the 
ring at a rate of 20.48 MHz, the clock 
frequency generated by the central con- 
trol unit. 

To exploit the optical fibers’ large 
bandwidth effectively and to permit the 
simultaneous transfer of many informa- 
tion packets among the stations, the 
Philips designers settled on TDM as the 
transmission method. This gives the net- 
work a capacity of more than 20 Mb/s, 
which can be split up on demand into a 
number of independent channels. 

In addition to high capacity, a TDM 
network is far easier to expand or re- 
configure to meet varying traffic re- 
quirements than a frequency-division 
multiplex net, Snijders says. This is be- 
cause software can handle the process 
of splitting up the capacity into individ- 
ual channels, either automatically or by 
an operator. A ring-management system 
keeps tabs on the TDM structure and 
guards the user channels against dupli- 
cation or loss of channel numbers. 

Philan’s versatility is demonstrated by 
the variety of communications services 
the system can handle. Functioning as a 
circuit-switching network, it accommo- 
dates continuous traffic such as speech 
or video communications and interma- 
chine dialogues. As a packet-switching 
network, it handles the intermittent 
traffic between word processors, termi- | 
nals, host computers, archiving equip- 
ment, and other data-handling gear. 

“The combination of circuit- and pack- 
et-switching functions in a single system 
marks the latest generation of LANs,” 
says Snijders. —John Gosch 
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he new Bubblie-Jet | 
Gialtsm@iceherslacelae 


eature for feature, 
ou cant burst our bubble. 


(Thousands) 


Canon’s exclusive bubble-jet 
technology has rewritten the 
industry’s standards tn four 
categories. Speed, quality, 
quietness and economy. 

The Bubble-Jet Printer with 
bi-directional logic-seeking 
capabilities can quickly and quietly 
turn even the most complicated 
printing job into a breeze. It prints 
out 80 characters per line at an 
ultra-fast 220 characters per 
second. And its whisper quiet 
operation prevents your nerves 
from rattling. 

If you’re heavy into word 
processing, you'll be glad to know 
that the Bubble-Jet Printer’s 
characters have character. The 
Near-Letter-Quality mode produces 
a whirlwind 110 characters per 
second. And you can choose from 
condensed, enlarged, superscript 
and subscript printing. 

And since a picture says a 
thousand words, the new 


© 1985 Canon U.S.A., Inc. 





Bubble-Jet Printer from Canon 
has two different high resolution 
graphic image modes, including 
a remarkably clear 1440 dots 
per line. 

The Bubble-Jet Printer also 
incorporates a large capacity ink 
cartridge. So you can produce a 
small mountain of printouts before 
you need to replace the cartridge. 

What’s more, it can feed tn roll 
paper, fan fold paper or single 
sheets with equal ease. And the 
Bubble-Jet Printer is IBM 
compatible. Plus it gets along well 
with most popular software 
programs. 

If you're interested In speed, 
quality, quietness and economy, 
look into the lightweight, compact 
Bubble-Jet Printer from Canon. 
Because feature for feature, you 
can’t burst our bubble. 


Canon 


PRINTERS 





For more information: call 1-800-323-1717, ext. 300. (In IL, call 1-800-942-8881, ext. 300.) 
Or write Canon U.S.A., Inc., Printer Division, P.O. Box CN 11250, Trenton, NJ O8650. 
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The industry's leading coverage 
of technology news. 


| In Electronics. 











Electronics is back—with the industry's best + 40 articles on components technology 
1989 alone, Electronics featured hundreds of — in semi-conductor technology. 

important articles with news and analysis 

that leaders in the field can’t afford to be Readers depend on us for this full scope of 


_— os technology coverage worldwide. Shouldn't. 
your selling message be in Electronics’ 


¢ Full coverage of computer technology, with 
environment of pivotal technology reporting 
86 articles on computer systems, 50 on ee d analysis? 


software, 33 on boards and peripherals, = 
and 28 on CAD/CAM Put your advertising where the electronics 


- 140 articles on international technology se ss S) te onics today, at 
30 articles on military technology — | : to reserve your a 
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test and measurement equipment 


¢ Over 100 articles on communications 
technology 


Electronics i is ; back. Shouldn’ tyou be back ; as well? 
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ANALOG CHIPS FOLLOW IN DIGITAL’S FOOTSTEPS 



















AND VLSI 
NALOG WORLD 








by Bernard Conrad Cole 


ven a cursory examination of the analog segment 
of the integrated-circuit industry evokes feelings of 
déja vu. Both technologically and structurally, the 
analog-IC industry is undergoing the same radical 
changes already experienced by its digital-IC sib- 
ling. Rapidly escalating chip complexity and density are pro- 
viding concomitant gains in functionality; a significant shift is 
developing toward CMOS technology from bipolar; and a 
growing library of computer-aided-design tools is speeding the 
move toward application-specific linear arrays and cells. 

Taking care to maintain their dominance in the analog mar- 
ket, U.S. companies are continuing to introduce a blizzard of 
products with ever higher densities and speeds, in both bipolar 
and CMOS processes. To expand their user base, many compa- 
nies have developed a variety of CAD tools and semicustom 
methodologies aimed at making it easier for designers to 
work with analog circuits and to develop analog ICs for par- 
ticular applications. And CMOS vendors are increasing their 
attack on bipolar techniques with the processes that combine 
features of bipolar and CMOS. 

Though data converters and interface circuits originally 
used bipolar processes, these segments are now largely the 
domain of CMOS. Bipolar still dominates high-performance 
circuits, but even here there is an increasing effort to intro- 
duce CMOS or designs that mix the two. 

Most building blocks, of which operational amplifiers consti- 
tute almost 75%, are built with bipolar technology, with CMOS 
used only at the low end. For example, almost 75% of the 
2,000 different types of op amps are bipolar. At the low end, 
dominated by such companies as National Semiconductor, 
Analog Devices, and Texas Instruments, op amps are fabricat- 
ed using a process that retains the bipolar core but use FET 
inputs and outputs. Mixed processes represent only 5% of the 
Op-amp market. CMOS dominates dedicated and special-func- 
tion circuits for such applications as telecommunications and 
automotive equipment, which in common with data conversion 
require large amounts of analog 
and digital functions on one IC. 

The reasons for such differen- 
tiation in the market lie in the 
basic characteristics of bipolar 
and CMOS circuits, says Robert 
Dobkin, vice president of engi- 
neering at Linear Technology 
Corp., Milpitas, Calif. For exam- 
ple, analog CMOS has the advan- 
tage of allowing fabrication of 
excellent analog switches and 
precisely matched capacitors, ze- 
ner diodes, and parasitic bipolar 
transistors. MOS FET structures 
feature very high input imped- 
ances combined with very low 
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input current, along with input common-mode voltage ranges 
that can swing from rail to rail. This is because n- and p- 
channel FETs have similar bandwidths when implemented in a 
p-well, making possible a good output pair with rail-to-rail 
swings and the ability to drive loads as high as 2 MQ. 

Also contributing to CMOS’s advantages is that a FET will 
slew much faster than a bipolar transistor for equivalent band- 
widths. But CMOS’s greatest plus is that it allows designers to 
build highly complex circuits—system-on-a-chip structures that 
combine digital logic and analog functions. Though these cir- 
cuits are not up to bipolar’s performance, they are acceptable 
in a monolithic design. Finally, CMOS allows true single-supply 
operation. Bipolar’s strong points are higher gain, more precise 
matching of critical parameters, lower noise, and higher operat- 
ing voltages, as well as better de specifications, particularly 
higher precision, says Robert Blauschild, linear-design consul- 
tant at Signetics Corp., Sunnyvale, Calif. 


MIXED PROCESSES 


To get around CMOS’s limitations, many companies are 
turning to processes that combine it with bipolar structures. 
These mixed processes go beyond simply taking advantage of 
the parasitic bipolar structures inherent in the complementary 
process. Bimos IJ, a mixed process developed by Analog De- 
vices Inc., Wilmington, Mass., for use in fabricating high- 
performance data converters, merges a junction-isolated bur- 
ied layer on an epitaxial substrate with alummum-gate CMOS 
and thin-film resistors. This allows the fabrication of one chip 
with vertical npn and pnp transistors, bifets, and p- and n- 
MOS transistors. BidFet, from Texas Instruments Inc., Dallas, 
combines double-diffused MOS with. n- and p-channel MOS 
FETs and npn transistors on one chip. Bi-Dmos, from Motor- 
ola Inc.’s Semiconductor Products Division, Phoenix, Ariz., 
combines metal-gate CMOS, DMOS and npn transistors and is 
intended for use in op amps and voltage regulators. 

An indication of future developments can be seen in a new 
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1. ANALOG CMOS. A new 1.2-um analog CMOS process from Honeywell allows 10-V analog operation 
as well as very large-scale-integration packaging densities and performance. 


35 





Eo BE LEE 


2. SYSTEMS APPROACH. Using its bipolar IMOX process, Advanced Micro Devices has built a 
graphics IC combining color lookup tables and a video digital-to-analog converter on one chip. 





mixed process (Fig. 1) under development at Honeywell Inc.’s 
Solid State Electronics Division, Colorado Springs. This exten- 
sion of the 1.2-um, single-poly, two-layer-metal CMOS process 
used for digital circuits adds only three masking steps to the 
original 11: a capacitor poly layer, an active base implant, and 
fabrication of chromium-silicon resistors. An n-well process is 
used so that vertical npn transistors can be fabricated easily. 
The collector is formed by the n well and the emitter from the 
n+ source-and-drain implant. An extra masking step then 
defines the active base areas, and a multiple boron implant 
achieves the appropriate bipolar parameters. Poly capacitors 
are added to the process by growing a second gate oxide, and 
Cr-Si resistors are formed by a process that combines wet and 
dry etching. 

The resistors are formed after passivation of the second 
poly layer but before the contacts are defined. Multilayer 
metalization is used to pattern the resistors. With this pro- 
cess, the company has developed a wide range of analog 
macrocells—including analog-to-digital and digital-to-analog 
converters, second-order low-pass filters using switched capac- 
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3. SINGLE-POLY PROCESS. Fairchild researchers have developed a 
single-level polysilicon bipolar emitter-coupled-logic process that 
integrates analog and digital functions on one IC. 


36 





ect. MEE * 





wy itors, and a band-gap reference—for such 
eens applications as high-performance data 


oie we 
oOalt > spe tne 
Z - 


conversion and signal processing. 

Also in development is a fine-geometry 
analog CMOS process from General Elec- 
tric’s Corporate Research and Develop- 
ment Center, Schenectady, N. Y. Featur- 
ing two layers of metal and 1.25-um ge- 
ometries, this process incorporates molyb- 
denum resistors and isolated 
metal-to-metal capacitors. It has been 
used to fabricate a 7-bit flash ADC in the 
100-MHz range, high-frequency stacked- 
mirror and cascade op amps with 70-MHz 
gain bandwidth and 68dB dc. gain. 
Switched-capacitor filters fabricated in 
single- and double-layer metal have oper- 
ated successfully at 15 MHz. Other cir- 
cuits include a 200-MHz voltage controlled 
oscillator and a 150-MHz 20-dB wideband 
amplifier. 

One of the most advanced mixed pro- 
cesses in production is running in Santa 
Clara, Calif., at Micro Power Systems 
Inc. It combines scalable molybdenum- 
gate CMOS with a double-diffused bur- 
ied-layer bipolar process providing both 
vertical and lateral pnp transistors and 
vertical npns with buried layers. This 
approach keeps the interconnections for 
bipolar and CMOS devices completely 
separate, unlike silicon gate, according 
to company president John H. Hall. In 
addition, the buried layer makes possi- 
ble buried zener references. 

Using this technology, the company has developed the 
MP7685, an 11-bit parallel, or flash, ADC that features a 2- 
MHz sample rate, 11-bit resolution, and + %-bit accuracy. The 
converter’s two-layer interconnection technology is based on 
the company’s molybdenum-based process, which yields a very 
low resistance of 0.2 per square. The result is time delays 
of only 0.5 ps per 10-um length. The molybdenum pattern is 
etched with a dry-plasma process that produces precision 
matched resistors. This is essential for the converter’s voltage 
divider, which quantifies input analog-signal levels. 

Manufacturers of bipolar analog circuits, particularly data 
converters, have reacted to the continuing invasion of CMOS 
circuits into their domain by pushing their monolithic circuits 
into the higher-performance arena previously occupied by hy- 
brid devices. One particularly competitive area is video signal 
processing. At least three companies—Honeywell, Analog De- 
vices, and Signetics—have developed high-performance bipolar 
triple DACs for video-color-graphics applications, which re- 
quire data-update rates in the 125- to 3800-MHz range. At 
Honeywell, designers have developed the DAC34010 and 
DAC34020 using an advanced bipolar process, compatible with 
emitter-coupled logic, that allows conversion rates up to 200 
million words a second. 


COLOR GRAPHICS 


Approaching video conversion from the systems level, Ad- 
vanced Micro Devices Inc., Sunnyvale, has applied an ad- 
vanced version of its IMOX bipolar process to fabricating the 
Am8151 graphics color palette (Fig. 2) incorporating a color 
lookup table and a video DAC on a single chip. The chip 
incorporates overlay, blanking, and sync-level logic as well as 
a 206-level gray scale. Its three levels of internal pipelining 
yield a pixel rate of 200 MHz. With three such ICs connected 
in parallel, it is possible to simultaneously display 256 colors 
from a palette of over 16 million color variations. 
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Taking a completely different tack to address the increased 
competition from CMOS is Fairchild Camera & Instrument 
Corp.’s Research and Development Center, Palo Alto, where 
researchers have developed a high-speed, high-density, single- 
poly ECL technology that can be used to combine analog and 
digital functions on one chip. Using 2-um design rules, gate 
delays of 200 ps and toggle frequencies as high as 8 GHz have 
been achieved. This self-aligned process (Fig. 3) uses single- 
level poly, which, with proper doping forms the base, emitter, 
and collector contacts of the transistors, provides high density 
and high speed. A variety of digital and analog macrocells has 
been designed and tested, and researchers say it is possible to 
use the technique to fabricate high-performance 8- to 10-bit 
data converters without trimming. 

With the increased complexity and flexibility of such ad- 
vanced processes comes increased design complexity, says 
Michael Parsin, analog strategic marketing manager at 
Raytheon Co.’s Semiconductor Division, Mountain View, Calif. 
Like their digital brethren, many analog-circuit manufactur- 
ers—including several startups—are developing semicustom- 
array and standard-cell methodologies along with CAD tools 
honed to analog technology to handle this complexity while 
expanding their market. In addition, most standard-cell ven- 
dors, such as Gould/AMI, NCR, and Zymos, offer various 
analog functions as part of the library of standard-cell and 
megacell functions. 

Raytheon’s solution is the RLA120 (Fig. 4), says Parsin, a 
new analog macrocell array chip for applications that require 
networks of transistors, thin-film resistors, and differential 
gain blocks configured as op amps and voltage comparators. 
It is fabricated with an advanced, proprietary, two-metal-layer 
bipolar process also used in making the company’s digital 
gate arrays. Connected by the bottom layer of metal are the 
various architectural and structural components, including 12 
macrocell gain blocks, 55 dependent small signal transistors 


(16 pnp and 39 npn, all capable of 36-V operation), four switch- 
ing transistors of the 100-mA npn-type, and 176 resistors with 
values ranging from 1.25 to 150 kN. 

There are 148 aluminum cross-under feedthroughs, each 
with a resistance of only 0.05 0. The bottom layer also routes 
the power-supply buses to simplify the top metal layer of the 
design. The top-metal-layer mask connects the various compo- 
nents and is customized at the factory to the user’s functional 
circuit specifications. 


PROGRAMMABLE MACROS 


All the macrocells can be programmed for specific quiescent 
currents and ac operating conditions. “Most users of op amps, 
for example, are concerned primarily with an amplifier’s gain- 
bandwidth product,” Parsin says. “A designer who creates 
filters, on the other hand, makes certain that an amplifier has 
sufficient gain at a specific frequency.” In addition, the band- 
width and power of the RLA120 can be tailored for any 
situation. “For example, if the design is intended to run at a 
very low frequency, the macrocell can be programmed to run 
at a very low current to save power.” 

Using a slightly different approach is the new Macrochip 
gridded analog series (Fig. 5) from Ferranti Interdesign Inc., 
Scotts Valley, Calif. Each Macrochip begins with transistor 
and resistor cell blocks having identical performance and lay- 
out. Utilizing a 20-V bipolar process with a collector-sinker 
diffusion to minimize saturation voltage, each Macrochip be- 
gins with transistor and resistor cell blocks that include small 
npn transistors, lateral pnp transistors, diffused resistors, 
pinch resistors and diodes. 

The small-geometry npn transistors with either single or 
dual bases or emitters are the primary components being 
employed to provide usable current gain at collector cur- 
rents from several nanoamperes to more than 10 mA. Later- 
al pnp transistors, in which the emitter current flows side- 
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4. ANALOG ASIC. A macrocell array from Raytheon allows construction of customized analog ICs from 
such basic building blocks as operational amplifiers and voltage comparators. 





ways from the p emitter to a p collector ring that surrounds 
the emitter, are provided on all Macrochips. 

In addition, the cell structure is supported by a library of 
macros, including a Norton amplifier, one op amp with a pnp 
input and one with an npn input, control-current comparator, 
window detector, timer, D-type flip-flop, master/slave flip- 
flop, one- and four-cell sample-and-hold circuits, series band- 
gap reference, bandgap regulator, transconductance amplifier, 
absolute-value differential amplifier, high-speed comparator, 
wideband 733-type amplifier, emitter-coupled oscillator, 
LM189-type comparator, a 741-type op amp, a triangle oscilla- 
tor, and a LM124-type op amp. 

The Quickchip series of analog bipolar semicustom arrays 
from Tektronix Inc., Beaverton, Ore., is aimed at such high- 
performance applications as pulse generators, phase-locked 
loops, triple DACs, Schmitt triggers, gigahertz-range pream- 
plifiers, and high-performance analog switches. These circuits 
have a junction-isolated dual-metal-layer bipolar process capa- 

ble of toggle frequencies as high as 6.5 GHz and a collector- 
_to-base breakdown voltage of 15 V. 


CUSTOMIZED ROUTING 


The basic core of each array consists of transistors, resis- 
tors, and macros suitable for remetalization. Working with a 
grid-based layout system, the user can specify where custom 
interconnections should be routed, reducing complex design 
rules to a simple representation. The basic Quickchip 2 array 
has 214 npn and 110 pnp transistors organized into 10 full 
cells and two half cells, with 946 resistors and 40 programma- 
ble capacitors around the periphery to ease the design of high- 
performance custom circuits. 

Micro Linear Corp.’s analog array is fabricated with a high- 
density, 12-V, 1-GHz bipolar process that includes ion-implanted 
resistors and capacitors. The array makes use of what the San 
Jose, Calif., company calls a “mosaic,” in which an identical 
grouping of devices called a “tile” is repeated regularly on the 
chip. Within each tile are npn and pnp transistors of various 
configurations, resistors, and a capacitor. Also offered is a 
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macrocell library that includes 
such analog building blocks as 
analog output buffers, transcon- 
ductance op amps, video amps, a 
modem, and comparators. 

Linear Technology Inc., Bur- 
lington, Ont., has developed the 
Modula series of bipolar-based 
analog arrays, which organizes 
analog components into a set of 
buildmg blocks. Each block con- 
tains varying mixes of standard 
and Schottky clamped npn tran- 
sistors, double-collector lateral 
pnp transistors, multiple-collector 
pnp transistors, and_ base-dif- 
fused resistors of various values, 
as well as large npn transistors, 
low-noise npn transistors, zener 
diodes, junction capacitors, and 
pinch resistors on the periphery. 
Also offered is a library of pre- 
defined analog subcircuits, in- 
cluding op amps, comparators, 
video amps, timers, balanced 
modulators, bandgap references, 
and voltage controlled oscillators. 

Taking the concept one step 
further, the Microcircuits Divi- 
sion of VTC Inc., Minneapolis, 
developed the VL1000 bipolar 
cell library, which contains a 
wide variety of predesigned analog, digital, and memory func- 
tions. Using it, the system designer can mix on one chip such 
analog functions as amplifiers, comparators, DACs, and refer- 
ences with such digital functions as gates, flip-flops, decoders, 
and various random-access and read-only memory blocks. Also 
included is a component library for custom cell design. On the 
digital side, clock rates up to 60 MHz are possible. Amplifier 
bandwidth is 200 MHz. 

A much tougher proposition has been to automate analog 
design using CMOS technology. This is because CMOS is much 
more sensitive to parasitic effects than is bipolar due to the 
difference in impedance of the CMOS devices. So in analog 
arrays, the iterative simulation procedures used after cells or 
gates are placed and routed must be much more precise than 
for bipolar arrays. Still, a number of companies has succeeded 
in developing semicustom array methodologies using CMOS. 

At International Microelectronic Products Inc., San Jose, a 
3-4m CMOS standard-cell approach makes use of two types of 
analog cells. One consists of basic analog building blocks with 
predefined electrical and topological characteristics, such as 
op amps, voltage references, and comparators. The other con- 
sists of variable value elements, such as resistors and capaci- 
tors, whose properties can be adjusted for different design 
environments. A unique aspect of this design is the intercon- 
nection methodology, which incorporates separate channels 
between rows for analog and digital logic interconnection. 

In development at Telmos Inc., Sunnyvale, is the TMG6000 
series silicon-gate CMOS semicustom arrays, containing both 
analog and digital building-block macrocells. They are intend- 
ed to implement systems requiring digital-to-analog and ana- 
log-to-digital conversion and precision analog processing and 
interfacing. The integrated series of gate arrays has matrixes 
of transistor pairs and dedicated flip-flops designed for high- 
speed digital logic interspersed with analog circuit elements. 
Among these are p- and n-channel transistor pairs matched 
for analog applications, MOS capacitors, npn common-collector 
transistors, zener diodes, high-value p-channel resistors, and 
precision poly resistors. 
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And from Silicon Systems Inc., Tustin, Calif., comes the 
Dynamic Analog Standard Cell, which uses CMOS technology 
and switched-capacitor techniques for circuits that combine 
analog and digital circuitry. One of the most general-purpose 
cells in the cell catalog is the switched-capacitor amplifier, 
which incorporates a folded-cascode input stage to increase 
bandwidth and a standard inverting output stage with capaci- 
tive feedback for compensation. 

When used in combination with another building block, the 
capacitor array, virtually any switch configuration can be real- 
ized. Another important element is the differential multiplying 
DAC that, when used with other cells in the library, can 
provide almost any ADC configuration. It is also useful for 
performing digitally controlled analog multiplication needed 
for such functions as modulation or gain control. Other cell 
elements include input and output switches, gain blocks, and 
voltage comparators. Also included in the cell library are such 
classical analog functions as op amps, op-amp buffers, RC 
oscillators, bias generators, and supply dividers. 


GOING FOR THE PRO 


Two companies—Analog Design Tools Inc., Menlo Park, 
Calif., and Valid Logic Systems Inc., San Jose—are aiming at 
the professional analog-circuit designer with a detailed knowl- 
edge of analog functions whose job is the development of full- 
custom implementations. Analog Design’s offering is called 
the Analog Workbench, a turnkey stand-alone work station 
complete with 32-bit central processing unit, mass storage, 
display, and comprehensive design software. It comes with 
several circuit-element libraries, each containing models of 
such commonly used devices as bipolar transistors, JFETs, 
MOS FETs, and diodes. Other software includes an editing 
program for drawing and modifying schematics, simulation 
programs that emulate test-instrument operation, the user 
library module, and the parametric-modeling module. 

Even though they may incorporate some analog-design aids, 
most CAD work stations have been geared to the design of 
digital logic, says Analog Design Tools president Charles B. 


Electronics/ December 23, 1985 





MACROCHIP. Using predefined macrocells, Ferranti Interdesign’s gridded bipolar 
linear array allows design of a range of customized macrochip circuits. 








Miller. “The function of a digital-cir- 
cuit work station is to create and veri- 
fy a complex roadmap of traces con- 
necting thousands of circuit elements. 
An advanced analog circuit may have 
only 30 to 40 such elements. But each 
of those elements requires much more 
detailed characterization, with as many 
as 42 parameters for a single transis- 
Ee tor. And where a digital work station 
simulates just one test instrument, an- 
alog engineers need a variety.” 

To provide the necessary tools, the 
workbench uses a menu-driven scheme 
that follows the workflow of the typi 
cal analog design process. For exam- 
ple, selecting Transistor from the cir- 
cuit-element menu displays a listing of 
transistors available for use in the cir- 
cuit. Once a design is complete, probes 
can be placed on the complete circuit 


el | designs in software for connection to a 


variety of test instruments, all simu- 
lated by the work-station software. Af- 
ter the circuit is drawn, the probes 
placed, and instruments selected, the 
workbench program performs the ap- 
propriate tests and displays the results 
on the screen. Three test setups are 
provided: a time-domain configuration 
with multichannel function generator 
and multichannel oscilloscope, a fre- 
quency-domain setup with sweeper and multichannel network 
analyzer, and a de setup, with a de multimeter. 

The user library module enables the user to modify devices 
already in the workbench’s 150-device library or to enter new 
devices at his own choosing, while the parametric plotting 
module assesses the effects on device performance of varia- 
tions in parameter values, allowing the engineer to optimize 
circuit design. The software is being adapted to a variety of 
other work stations, says Miller, including Hewlett-Packard’s 
HP9000 series 300 engineering work stations, the Sun Micro- 
systems model 2/120, and Apollo Computer’s Domain family 
of engineering work stations. 

In the same vein, Valid Logic Systems recently introduced a 
CAD work station called the Analog Designer for engineers 
designing analog boards and circuits. In addition to a set of 
software that allows schematic entry and design validation, 
the unit also includes software emulations of the same instru- 
ments an engineer would expect on a well-equipped lab bench, 
including a digital voltmeter, an oscilloscope, a network ana- 
lyzer, and a function generator. 

In a typical design session, a schematic is created using 
Valid’s graphics editor, which, in addition to a digital-logic cell 
library, contains a full set of analog components such as 
operational amplifiers, ADCs, DACs, switches, multiplexers, 
and discrete components. Once a schematic has been entered, 
it is then analyzed using: the analog-design instruments con- 
tained in the software. 

Companies that wish to remain in the analog business will 
have to develop semicustom linear arrays and make available 
design tools that simplify the analog design process, says 
Raytheon’s Parsin. “Such methodologies are necessary if we 
are to continue to expand the market at a healthy growth 
rate. Neither traditional design techniques nor traditional ana- 
log circuits will disappear with the emergence of new alterna- 
tives.” Indeed, he says, as analog circuits become more com- 
plex and greater numbers of systems designers get involved 
in the technology, such tools will have a synergistic effect on 
the sales of standard linear products. a 
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The personal computer 
that raised high performance 
to new heights. 


If you work with high volumes of information, 
you need answers fast. 


You need a personal computer that’s up 
to the task. 

Which is why IBM created the Personal 
Computer AT ® system. It’s changed a lot of 
ideas about business computing. 

The idea of “fast” has become much 
faster. The idea of “data capacity” has 
become far greater. 

There are new definitions of “power” in a 
stand-alone PC. While phrases like “sharing 
files” and “multi-user systems” are being 
heard more often. 

And surprisingly, words like “affordable” 
and “state-of-the-art” are being used together: 

Clearly, the Personal Computer AT is 
different from anything that came before. 
And what sets it apart can be neatly summed 
up in two words. 

Advanced Technology. 

If you’ve ever used a personal computer 
before, you'll notice the advances right away. 

‘To begin with, the Personal Computer AT 
is extraordinarily fast. That’s something 
you'll appreciate every time you recalculate a 
spreadsheet. Or search through a data base. 

It can store mountains of information — 
literally thousands of pages’ worth — with a 
single “hard file” (fixed disk). And now you 
can customize your system to store up to 


30,000 pages with the addition of a second 
hard file. 

The Personal Computer AT runs many of 
the thousands of programs written for the 
IBM PC family. Like IBM’s TopView, the 
program that lets you run and “window” 
several other programs at once. 

Perhaps best of all, it works well with both 
the IBM PC and PC/XT. Which is welcome 
news if you’ve already made an investment in 
computers. 

You can connect a Personal Computer AT 
to the IBM PC Network, to share files, 
printers and other peripherals with other 
IBM PCs — for a total office solution. 

You can also use a Personal Computer AT 
as the centerpiece of a three-user system, 
with your existing IBM PCs as workstations. 

Most important, only the Personal 
Computer AT offers these capabilities and 
IBM’s commitment to quality, service and 
support. (A combination that can’t be 
cloned.) 

If you’d like to learn more about the IBM 
Personal Computer AT, see your Authorized 
IBM PC Dealer, IBM Product Center or IBM 
marketing representative. For a store near 
you, call 1-800-447-4700 (in Alaska, call 
1-800-447-0890). 


The IBM Personal Computer AT. 
lor Advanced ‘Technology. 


IBM, Personal Computer AT, PC/XT and TopView are trademarks of International Business Machines Corporation. 
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When your business takes you away from the office, youd like to think that 
everything’ still under control. The sad truth is that your absence has probably led 
to confusion, disorder, and a fair amount of corporate mayhem. 

So youve got two choices. You can rely on positive thinking. Or you can call 

your office every hour, just to check up on things. Which 
| — guarantees you nothing but a Christmas card from the 
phone company. 
But now theres a solution. Its called Cue.” 


The new nationwide messaging service from 
DiversiCom. 
With Cue youre free to go wherever your 
business takes you. Whether its 30 miles away. Or 300. 


5. 3000. Without ever missing another message again. 
Heres how it works. For someone 


to reach you through Cue, all they need 
is a touch tone telephone. They simply 
enter your Cue access code and the mes- 
sage on the phone. And you'll know in seconds who 
wants to close a deal. Or, heaven forbid, get out of one. 
Small and easy to carry, your Cue receiver can store 


up to six 12-digit messages. Plus it has a clear button 
? to erase messages from the display. And an on/off/tone 
switch that lets you choose when you want to receive 


messages, and whether or not you want an audible alert. 

Of course, giving you the freedom to roam at will isnt the only thing that dis- 
tinguishes Cue from an ordinary paging system. 

Because even if you turn off your Cue receiver you can still get all your messages. 
Through our 800 number message center that stores your messages until youre 
ready to hear them. All you do is make one phone call and they Il be _— ian 
back to you. With complete security, of course. = ; 

What it comes down to is, no other messaging system can : 
offer you what Cue can. Like saving money on your long- 
distance phone bill. And the security of knowing you Il never 
miss another message again. Whether youre traveling across 
the country or across town. 

Just call 1-800-228-5850, and let us put you in touch with = 
your local Cue paging company. They can get you hooked up 
to Cue in no time at all. 

That way when things start happening back at the office, 
you wont be the last to know. | 








CUE 


The Nationwide Messaging Service from DiversiCom. 


Because you cant be missed when youre going places. 
DiversiCom, 3200 Park Center Drive, Costa Mesa, California 92626 1-800-228-5850 


Alaska and Nebraska call 1-800-426-5890 ext. 2850. 


DiversiCcm. A unit of American Diversified Capital Corporation. 
©1985 American Diversified Capital Corporation. 
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Hearing is Believing 

The new Harris HF-10 offers 
you the ultimate in audio- 
band programmable filter- 
ing. Our switched capacitor 
technology gives you 
superior dynamic range and 
low noise performance plus 
these other benefits: 

¢ Low power CMOS 

¢ Programmable Q, f,, H, 

¢ Multiple filter options 

¢ Clock to center f + 2% 

¢ Industry standard pinout 


fRee Ss 


¢ Commercial/mil packaging 


e Low cost 
¢ Quick delivery 







\ niversal Active Filter 


CLEAR 


Harris provides you with 
demo boards and full ap- 
plications support. So put 
our HF-10 to work in your 
system today. You’ll hear the 
difference! 

For data sheet, brochure 
and information about a 
demo board, write: Harris/ 
MHS Semiconductor 
' Sales Ltd., Eskdale Road, 

- Winnersh, Wokingham, 
» Berks, RG11 5TR, England. 








Go HARRIS 


For your information}our name is Harris. 
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27 million 
Americans can't read. 





Every year, functional illiteracy 


And guess who pays the price. 





costs American business billions. 





AVAILABLE! 


1985-86 
Electronics 
Buyers Guide 





Order your copy today for 
the industry’s most often- 
used directory: 


@ It’s three directories in one 
@ Includes more than 4,000 
product listings. (approx. 700 
pages) 
®@ Contains over 5,000 company 
listings (approx. 400 pages) 
including: 
® Company name, address 
and phone number. 
@ Name and title of contact 
for sales information. 
@ Number of engineers at 
plant and number of 
employees. 
® Annual dollar sales volume. 
® Local sales offices and 
manufacturers 
representatives. 
@ Local distributors. 
@ |nstant referral to 
company’s advertisements. 
@ Offers FREE current catalog 
retrieval service (approx. 1300 


But your company can fight back...by joining your local catalogs) 


community's fight against illiteracy. Call the Coalition for 
Literacy at toll-tree 1-800-228-8813 and find out how. 

You may find it’s the greatest cost-saving measure your 
company has ever taken. 


Price: $40 UsA & Canada 


$50 elsewhere 


I ‘ (add $30 for airmail) 
A literate America a or airmai 


is a good investment. 


Send order with payment to: 

Regina Hera 

Electronics Buyers’ Guide 
1221 Avenue of the Americas jl, 
New York, NY 10020 PHL | 


A @ 0 
Ad CBatition for Literacy 








TECHNOLOGY TO WATCH 








A BIPOLAR PROCESS 
THAT’S REPELLING CMOS 








TI’S SPEEDY IMPACT X USES TRENCH ISOLATION TO BUILD DENSER CHIPS 


ust as the technology pendulum appears to be swing- 
ing toward low-power high-density CMOS processes, 
along comes a fabrication technique that can give 
bipolar processes new life. Developed by chip design- 
ers at Texas Instruments Inc., Impact X can triple 
the packing density, boost the speed and reliability, and halve 
the power consumption of the next generation of bipolar digi- 
tal integrated circuits. The process won’t derail CMOS devel- 
opment, but its high speed and its low power requirement will 
give designers some options among large-scale-integration and 
very large-scale-integration chips for future digital systems. 

Impact X has another advantage. It enables process engi- 
neers to improve yield and manufacturability because the use 
of trench isolation eliminates two masking steps. And the 
limits to shrinking device sizes are less immediate with Impact 
X technology than with CMOS. 

The TI process already boasts the same 
1.5-um feature sizes of other advanced 
semiconductor technologies, but it relies 
on innovative trench-isolation rather than 
oxide-isolation techniques. A trench is a 
groove 1.5 to 2 wm wide that is cut into a 
silicon die to a depth of about 8 pm. It extends through the 
epitaxial layer and well into the substrate (Fig. 1). In addition 
to isolating active devices, the trench allows designers to 
reduce the pitch—the distance between individual transistor 
emitters. Conventional bipolar processes require about 20 wm 
of pitch; Impact X requires only 6 to 7 wm. With that pitch, 
about three times as many transistors can fit in the same area 
as a nontrench bipolar chip while maintaining the same 1.5-um 
feature size. In this manner, Impact X technology as much as 
quadruples the packing density of other bipolar processes. 

Closer packing, in turn, reduces the length of lead intercon- 
nection between devices. This means faster circuits, because 
roughly half of the propagation delay in logic elements is due 





to lead capacitance. A shorter interconnection has less cea 


tance associated with it. 
Performance is also boosted 
by reducing the depth of the 
base and emitter junctions. 
The base junction is about half 
as deep as in the original Im- 
pact process; the emitter junc- 
tion is about one third as deep. 
Although junction depth is 
shallower, junction doping lev- 
els are greater than in earlier 
processes. The effect of in- | 


TECHNOLOGY TO WATCH is | 
a regular feature of Electron- 
ics that provides readers with 
exclusive, in-depth reports on 
important technical innova- 
tions from companies around 
the world. It covers signifi- 
cant technology, processes, 
and developments incorpo- 
rated in major new products. 
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creased doping is to reduce the series resistance between the 
base contact and emitter (Rg). This is a speed-enhancing tech- 
nique in certain classes of transistors. Overall, a shallower 
junction in a bipolar transistor results in a higher operating 
frequency (f,), and hence increased switching speed. 

Only with shallower junctions can polysilicon emitters 
profitably be used for transistors. Polysilicon emitters are 
no strangers to discrete microwave transistors, but until 
now they have not been seen in digital logic devices. Experi- 
ments show that a polysilicon emitter imparts a higher gain 
(beta or hrg) to a given transistor than conventional process- 
ing does. And high-gain devices lower the amount of power 
the IC needs to operate, which makes for a cooler chip. As 
most designers know, power dissipation (heat) and device 
reliability are intertwined in an IC technology. With less 
dissipation in each device, Impact X 
chips can offer higher reliability than 
competitive parts. In fact, Impact X 
chips, though they consume less power, 
are denser than their predecessors. This 
means that digital systems can be con- 
structed with fewer ICs, giving an addi- 
tional boost to system reliability. 

Impact X’s small geometry and high performance suit it for 
bipolar LSI and VLSI digital circuits. TI intends to use the 
process exclusively to build its next-generation 32-bit micro- 
processor chip set, a 64-K programmable read-only memory, 
and a 10-ns programmable logic array, and to work Impact X 
into its high-speed 888 emitter-coupled-logic family. 

ECL functions are certain to be a primary beneficiary of 
this processing method. Impact X is of particular value to 
ECL RAM technology, which finds itself in a speed/power- 
product dilemma: the chips are vital in high-speed memory 
applications, but exact a high power-consumption premium. 
Impact X gives designers flexibility in tailormg them for 
yaaa ob be a eles Se alana For example, it is possible 

= =gggggme| to keep the same speed (15 ns) 
| while halving the power to 0.5 
| W (table). Or the designer can 
| choose to double present 
| speeds without increasing pow- 
| er consumption. 
| Impact X processing could 
| open up digital-systems oppor- 
| tunities beyond what’s been 
| predicted for bipolar technol- 
| ogy. In bus-oriented computer 
i architectures, for example, bi- 
| polar’s greater current-driving 
| capability gives it a decided ad- 
| vantage over CMOS technol- 
| ogy. Although CMOS has the 
| upper hand in regular logic 
| structures with short intercon- 
1 nections—memories and multi- 
| pliers are two examples—bipo- 
i lar is a better choice at the pe- 
riphery of LSI and VLSI chips. 
| Here it is better able to handle 
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IMPACT SHOWS STEADY PROGRESS 
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Although it incorporates numerous new process-design in- 
novations, Impact X is not a brand-new technology; it is an 
enhanced version of an Impact technology created about three 
years ago. All versions of Impact technology—a third is called 
Impact S—use 1.5- to 2-um feature sizes. And with each 
succeeding generation, pitch diameters have been coming 
down, yielding significant gains in packing density (chart, 
below). With the present 4-um metal pitch rules, packing den- 
sity is twice that of the previous generation. Projections for 
1987 and 1988 call for feature sizes of about 1 wm and a 
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1. DIGGING TRENCHES. The isolating trench of Impact X (Shown here 
in microphotograph) permits packing many more bipolar transistors in 
a given silicon area than conventional oxide isolation. 


further reduction in the metal pitch dimension to 2.5 um. This 
will kick off another round of density increases and a further 
reduction in internal propagation delays. 

In the Impact X process, a buried layer of n+ material is 
deposited over a standard p-type substrate in a conventional 
manner (Fig. 2a). A thin epitaxial layer is then grown. Nar- 
row, deep trenches (1.5 to 2 wm wide by 8 wm deep) are 
formed in the silicon all the way through the buried layer to 
isolate one transistor from another. A channel-stopper implant 
of p+ material is inserted at the bottom of each trench wall. 


SPECIAL PROCESSING 


A reactive ion-etch machine provides the special processing 
for high-aspect-ratio (5:1), straight-walled trenches. The 
trench walls are coated with an oxide and refilled with poly 
material. To prevent inversion and leakage at the oxide inter- 
face with the lightly doped substrate, the channel stopper is 
used. A field-protective oxide is deposited over the top of each 
trench and, through the oxide, circuit elements are formed. 

The photomasking operations that form the intrinsic and 
extrinsic base regions of transistors (Fig. 2b) involve no new 
technology; the technique is carried over from earlier Impact 
processing. The composed photoresist process permits close 
packing of components within a given isolation region by the 
self-alignment of the mask to the composing scheme. 

After the formation of the p regions or transistor bases, a 
deep collector is formed and poly is applied to the emitter 
contact areas (Fig. 2c). The poly is heavily doped n+ and 
forms a contact with the shallow emitter region. This is neces- 
sary to prevent the metalization from affecting the character- 
istics of the underlying transistor. 

TI uses the same metalization for Impact X as it used in 
previous bipolar processes—platinum silicide, titanium-tung- 
sten, and aluminum on the top. Platinum and tungsten act as 
a barrier that prevents aluminum from diffusing into the 
silicon and destroying the shallow junction. A copper-alumi- 
num combination is sometimes used to provide a higher cur- 
rent-density conductor, which prevents the effects of electro- 
migration. CuAl offers a more reliable metalization scheme 
than aluminum alone in devices handling high currents. 

The final step of the Impact X process (Fig. 2d) is the 
formation of emitter and collector contacts and the deposition 
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2. MAKING AN IMPACT. Impact X begins with buried-layer deposition 
and trench formation (a). A composed photoresist process forms the 
bases (b). Emitter structure (c), contact patterning, and surface 
passivation (d) complete the process. 


of a surface passivating substance to protect the device. 

Because of the unique fabrication methods employed, Im- 
pact X devices exhibit an extremely flat or planar surface. In 
effect, the first- and second-level metalization layers of a chip 
do not have the type of step changes found in chips fabricated 
with conventional processing methods. Whenever a metaliza- 
tion step occurs, the metal thins out at the step, and designers 
must derate the metal’s current-carrying capability in that 
area. No such derating is necessary in Impact X because the 
surface’s extreme flatness eliminates step changes. 

This planarization process also reduces the capacitance of 
the second-level-metal interconnection by widening the space 
between the first and second layers of metal. This reduces the 
capacitance between the two levels and improves switching 
performance. 

In addition to the obvious density and performance benefits 
it brings to IC design technology, Impact X is allowing pro- 
cess engineers to break new ground in the basic processing 
methods of chip fabrication. TI engineers are combining plas- 
ma-deposition processes with reactive ion-etch removal in new 
and different ways to improve yield and manufacturability, as 
well. The use of trench isolation is noteworthy not only be- 
cause it improves packing density but also because it elimi- 
nates two masking steps in bipolar fabrication. Fewer mask- 
ing steps translates into higher device yield, so the time is 
fast approaching when complex ICs will be available at a 
reasonable price. 

Both CMOS and bipolar technologies are scaled to small 
feature sizes in the range of 1.5 to 3 ym. But a problem could 
be looming for CMOS as chip designers attempt to scale to 1 
um and below. This is due to short-channel effects in MOS 
structures as well as to the reliability issues surrounding 
techniques for dealing with hot electrons. Chip designers will 
likely overcome such semiconductor barriers, but oe the short 
term they pose limitations. 

Bipolar technology, on the other hand, faces no immediate 
scaling limitations and probably will not until feature sizes 
fall into the 0.5-um range. This is still some years off, how- 
ever. Therefore, designers can expect continued performance 
improvement from bipolar devices while such gains in CMOS 
technology arrive more slowly. LJ 















You could call Texas Instruments Inc.'s 
development team for the Impact X pro- 
cess a triple-play combination: it has 
produced three Impact generations as 
well as made major contributions to 
other bipolar products. At one end 
is Deems (Randy) Hollingsworth, 
product development manager of 
TI’s bipolar development branch in 
Houston, who managed and sched- 
uled the process development. A 
graduate of North Carolina State 
University with an MSEE, Hollings- 
worth has spent his entire seven- 
year career at TI. 

At the other end is Robert A. 
Stehlin, manager of new products 
for the technology department 
within the company’s Semiconduc- 
tor Group in Dallas. Stehlin looked 
at the Impact X technology in 















from Southern Methodist University. 
In the middle is David B. Spratt, man- 
ager of advanced bipolar process devel- 
opment in Dallas. Of Spratt’s 20 years 
of professional experience, 17 have 
been at TI and nine have been in 
bipolar process development. 
Spratt, who holds a BSEE from the 
University of Texas and did gradu- 
ate work at Lehigh University, 
served as a liaison, translating and 
coordinating between  Hollings- 
worth’s process developers and 
Stehlin’s product developers. 
Convinced that bipolar still has 
plenty of performance margin to be 
exploited, the team is already think- 
ing about the next generation. But 
they haven’t decided if they’ll call it 
Impact Y “or whatever,’ says 
Hollingsworth. 





terms of products that would meet mar- 
ket needs. With 12 patents to his credit, 
Stehlin holds a BSEE from the Universi- 
ty of Cincinnati and advanced degrees 































































IN CONFERENCE. Stehlin (left) and Spratt, along with Hol- 
lingsworth (not shown), were responsible for Impact. 
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Circuits for Electronics Engineers 

Almost 350 diagrammed circuits arranged by 51 
of the most useful functions for designers. Taken 
from the popular “Designer’s Casebook” of Elec- 
tronics, these circuits have been designed by en- 
gineers for the achievement of specific engineer- 
ing objectives. Pub. 1977, 396 pages, softcover. 
Order No. R-711, $17.95. 


Electronic Circuits Notebook 

Contains 268 completely illustrated electronic cir- 
cuits conveniently arranged by 39 vital functions, 
including amplifiers, audio circuits, control circuits, 
detectors, converters, display circuits, power 
supplies and voltage regulators, function 
generators, memory circuits, microprocessors, 
and many others, as published in Electronics 
magazine 1977-1980. Companion volume to 
Circuits for Electronics Engineers. Pub. 1981, 
344 pages, softcover. 

Order No. R-026, $17.95. 


Design Techniques for Electronics Engineers 
Expert guidance at every point in the development 
of an engineering project—making measure- 
ments, interpreting data, making calculations, 
choosing materials, controlling environment, lay- 
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connecting them swiftly and accurately. Nearly 
300 articles from Electronics’ “Engineer's 
Notebook,” with more than 500 diagrams and 
tables. Pub. 1977, 370 pages, softcover. 
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bipolar processors, peripheral support chips, 
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software and applications. Pub. 1980, 482 pages, 
softcover. 
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This compilation of essential articles from Data 
Communications magazine includes chapters on 
terminals, acoustic couplers and modems, com- 
munications processors, networking, channel per- 
formance, data link controls, network diagnostics, 
interfaces, and regulations and policy. Pub. 1976, 
303 pages, softcover. - 

Order No. R-608, $15.95. 


Practical Applications of 

Data Communications 

Selected articles from Data Communications 
magazine cover architecture and protocols, data- 
link performance, distributed data processing, 
software, data security, testing and diagnostics, 
communications processors, and digitized-voice 
and data-plus-voice. Pub. 1980, 424 pages, 
softcover. 

Order No. R-005, $17.95. 


Personal Computing: Hardware and 
Software Basics 

More than 50 articles from leading publications 
provide information on personal computing hard- 
ware, software, theory and applications. Pub. 
1979, 266 pages, softcover. 

Order No. R-903, $15.95. 


Active Filters 
Covers the theory and practical implementation of 


filter networks built with active elements. Includes 


design tables and computer/calculator programs, 
as published in Electronics. Pub. 1980, 133 pages, 
softcover. 

Order No. R-003, $11.95. 
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THE BIG NEWS AT ISSCC: 
DIGITAL SIGNAL PROCESSORS 






A TRIO OF 32-BIT MODELS WILL STAND OUT AMONG 19 DESIGNS | 


esigners get together every February at the Inter- 
national Solid-State Circuits Conference to preview 
the major trends in integrated-circuit technology 
for the next 12 months. Next year’s ISSCC will be 
no different. The big news in Anaheim, Calif., on 
Feb. 19-21 will be the emergence of digital signal processing 
as a mainstream circuit technology, with chips comparable in 
complexity and functionality to general-purpose microproces- 
sors. Advances in other solid-state technologies scheduled for 
discussion at ISSCC, however, will be evolutionary, a depar- 
ture from recent conferences. 

“Rather than describing quantum jumps forward, the ma- 
jority of the upcoming ISSCC papers will 
focus on incremental improvements,” 
says 1986 conference chairman Alan Gre- 
bene, president of Micro Linear Corp., 
San Jose, Calif. “While there are signifi- 
cant improvements in particular areas, 
overall the curve of technological ad- 
vancement is less steep than in previous | 
years,” he says. “Generally, this meeting 
represents a period of retrenchment, a | | 
pause during which circuit designers and | | 
engineers have taken the significant 
breakthroughs of previous years in pro- 
cess and device technology and methodi- | 
cally applied them to their designs.” 

The attention devoted to digital signal 
processing is impressive, however. Digital 
signal processing is the focus of 19 pa- 
pers (out of a total of 82) and four ses- 
sions. Most impressive are the three 32-bit 
digital signal processors from Philips Re- 
search Laboratories, ‘Eindhoven, the 
Netherlands; NEC, Kawasaki, Japan; and | 
Texas Instruments, Bedford, England. 
This emphasis compares with just the five 
papers and single session devoted to gen- 
eral-purpose central processing units and 
coprocessors. 

The Philips design has a 125-ns instruction cycle and 
throughput of 8 million instructions per second. Fabricated 
using a 24m CMOS process, it contains two 16-bit data buses, 
executes a 40-bit orthogonal instruction set, and supports up to 
six concurrent arithmetic and data-move operations in each 
instruction. NEC’s design combines a 82-by-32-bit floating-point 
parallel multiplier and a 55-bit floating-point arithmetic logic 
unit on the same chip. Fabricated with a 1.5-um CMOS process, 
it contains 370,000 transistors and has an instruction-execution 
cycle time of 150 ns. The.TI circuit is a graphics-system proces- 
sor that also contains instruction cache memory, a cathode-ray- 
tube controller, data random-access memory, and host-interface 
logic. It is fabricated in 1.5-u4m CMOS, contains about 200,000 
transistors, and achieves throughput up to 6 mips. 

To be discussed in the same session is a digital audio filter 
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NO LEAPS. Grebene says the ISSCC pro- 
gram features incremental improvements. 


using 6-~m n-MOS processing. From Interuniversity Microelec- 
tronics Center, Leuven, Belgium, it contains an offset filter, a 
graphic equalizer, and a scratch filter, and features a signal-to- 
noise ratio of 100 dB. The final paper in the session is on a 
pattern-matching processor array with defect tolerance. It is 
from Nippon Telegraph & Telephone Corp.’s Musashino Electri- 
cal Communications Laboratory in Japan and is a 16-bit proces- 
sor with sorter logic and a 32-K dictionary RAM. Developed for 
handprinted kanji character recognition, it contains 460,000 
transistors, using 8-~m double-layer metal CMOS. 

Two signal processors—one from the University of Michi- 
gan and the other from Toshiba Corp., Kawasaki—will also be 
discussed in the session on sensors and 
interface elements. Designed to sense 
neural signals, the Michigan offering 
| combines a 10-channel microelectrode ar- 
ray on the same chip as a signal proces- 
sor and self-testing logic. Fabricated with 
a 6-um CMOS process, it consumes only 5 
mW of power. The Toshiba design is a 32- 
bit signal processor designed with an on- 
| chip writable control store for imaging 
applications. It is built with a 1.2-um n- 
well CMOS double-layer metal process 
and contains 170,000 transistors. Toshiba 
| Says it can process a 1,024-point complex 
| floating-point transform in less than 1 ms. 
| Power dissipation is 750 mW at 5 V. 

In the same session are three designs 
for charge-coupled devices: they are a 
| 500-by-600-element § smear-suppressing 
imager from Matsushita Electronics 
Corp., Osaka, and a 1,280-by-970-pixel in- 
terline-transfer image sensor from NEC, 
as well as a bipolar, junction-isolated, 32- 
channel, flat-panel-display controller, from 
Hitachi Research Labs in Tokyo, with 150- 
V push-pull drivers operating at 7 MHz. 

Special-purpose processors and control- 
lers also get their turn in the limelight. SDA Systems Inc. and 
National Semiconductor Corp., both of Santa Clara, Calif., are 
to describe their 32-bit digital signal processor for motor con- 
trol. Using a 3-um n-MOS process that dissipates only 250 
mW, the designers have come up with a 0.5- to 1.5-us instruc- 
tion-execution-cycle time. In the same session will be a 25-Mb/ 
s CMOS disk data controller from National Semiconductor, a 
1.5-Mb/s 128-channel pipeline multiplexer from NTT’s Musa- 
shino Electrical Communications Laboratory in Japan, and a 
two-chip, 3.5-um n-MOS chip set from Digital Equipment Corp. 
in Hudson, Mass., designed for simultaneous display of text at 
20,000 characters per second and graphics at 8 million pixels 
per second. 

Four more digital signal-processor designs are to be includ- 
ed at the session on video- and image-signal processing. From 
the NTT Atsugi Electrical Communication Laboratories in 
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Kanagawa, Japan, will come two 14.3-MHz digital signal pro- 
cessors, designed to convert composite video signals into chro- 
minance and luminance components, fabricated with 2-um 
CMOS. Aimed at similar applications will be a design from 
Mitsubishi Electric Corp., Itami, Japan, that incorporates 
adaptive filtering and combines an &-bit pipelined signal pro- 
cessor, a two-line cache-store RAM, and 18-K of serial memo- 
ry. The CMOS circuit, with its 2-~m design rules, can operate 
at 17.7 MHz, dissipating only 450 mW. A third signal proces- 
sor from CNET-CNS, Meylan, France, is a two-chip implemen- 
tation of a composite red-green-blue decoder using oversam- 
pling filters and color look-up tables. Fabricated with 3-um n- 
MOS, it features 27-MHz clock speeds and a 900-mW power 
dissipation. | 

In the same session will be a microprogrammable real-time 
image processor from Matsushita Electric Industrial Co., Osa- 
ka, Japan, with a 20-ns cycle time. It is built with a self- 
aligned bipolar process and a two-dimensional 22-MHz digital 
filter containing on-chip, first-in first-out buffer memory from 
Siemens AG, fabricated in 2-um double-well CMOS. 


A MICRO-MAINFRAME IN SIX CHIPS 


Less numerous this year will be the general-purpose micro- 
processor and coprocessor designs. Five in all, they make up 
for their lack of numbers with innovative design and high 
levels of integration. For example, there is a 32-bit single-chip 
microprocessor from IBM Corp.’s Watson Research Center in 
Yorktown Heights, N.Y., that incorpo- 
rates 102 mainframe instructions and sup- 
ports emulation of the rest of the instruc- 
tion set. A CMOS design, it is reported to 
contain almost 2 million transistors on a 
10-by-10-mm chip with power dissipation 
of only 3 W, operating at a 16-MHz clock 
rate. From Sperry Corp., Eagan, Minn., will come a six-chip, 
36/72-bit, micro-mainframe set with a mainframe-compatible 
instruction subset. Containing 786,000 transistors and fabricat- 
ed using a 1.2-um double-layer metal CMOS process, the de- 
sign allows operation over a range from 0.4 to 1.5 mips. 

IBM’s Los Gatos, Calif., operation will describe a 82-bit CPU 
fabricated using a 2-~m process with an eight-level cascode 
ECL circuit implementation. Executing a subset of a main- 
frame instruction set, the 14-by-16-mm chip dissipates 16 W. 

In an extension of earlier work in this area, researchers 
from the University of California, Berkeley, will describe a 32- 
bit microprocessor designed for direct execution of the high- 
level language Smalltalk. The CPU, built with a 4-~m n-MOS 
process, has an instruction-execution cycle time of 400 ns. 
Also to be discussed will be a 64-bit floating-point design from 
Hewlett-Packard Co. in Cupertino, Calif., consisting of three 
n-MOS chips with 1.5-um design rules. Consisting of an adder, 


SOME KEY TOPICS AND PLAYERS AT ISSCC 
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IBM incorporates 102 
mainframe instructions 
in a 32-bit processor 





a modified Wallace tree multiplier, and a combinatorial divid- 
er, the devices operate at 490, 660, and 1,610 ns, respectively. 

Almost as ubiquitous and numerous as the various general- 
purpose and digital signal processors will be the 21 analog 
circuits to be described in four sessions. Most impressive in 
terms of complexity and sophistication are the six designs to 
be included in the session on voice-band telecommunications 
ICs. 

For example, from Oki Electric Industry Co., Tokyo, there 
will be a single-chip analog front end for 1,200- and 2,400-b/s 
modems. Fabricated using a 5-um CMOS process, the 6.5-by- 
6.37-mm chip contains both analog-to-digital and digital-to-ana- 
log converters, microprocessor interface logic, 50-pole filters 
and equalization circuitry, tone generators, and a call-progress 
detection filter. 

Researchers from TRT, in the Paris suburb of Le Plessis 
Robinson, and Thomson Semiconducteurs, in Grenoble, 
France, will describe a three-chip set that is full duplex with 
an analog front end, for split-band and echo-canceling mo- 
dems. It is made with 4-~m CMOS. The chip set performs both 
analog-to-digital and digital-to-analog conversion, analog sub- 
traction of replicated echo signals, filtering, automatic gain 
control, and analog carrier detection for split-band modems up 
to 2,400 baud and for echo-canceling modems up to 16,800 
baud. 

Equally impressive will be the monolithic data-access and 
line interface IC for modems and private-branch-exchange 
trunk lines from Harris Corp.’s Semicon- 
ductor Products Division, Melbourne, Fla. 
Fabricated using a 200-V bipolar process, 
the circuit incorporates on-chip radio-fre- 
quency modulation to isolate capacitively 
up to 1,500 V on the line and uses electro- 
thermal techniques to transfer superviso- 
ry information. In the same session will be a 90-V switching- 
regulator and lightning-protector chip set from AT&T Bell 
Laboratories, North Andover, Mass.; a 15-bit interpolative con- 
verter chip set from Hitachi Central Research Laboratory, 
Tokyo; and a multistage delta-sigma modulator using two 
interleaved single integration loops from NTT’s Atsugi Elec- 
trical Communication Laboratories, Kanagawa. 

In the session on analog processors, four sophisticated spe- 
cial-purpose designs will be described: two bipolar chips (a 10- 
Mb/s read-data processor and a 15-Mb/s data-separator and 
write-precompensation circuit for Winchester disk drives) 
from Silicon Systems Inc., Nevada City, Calif; a 2-V ampli- 
tude linear phase-locked loop CMOS design from National 
Semiconductor; and a 14.5-GHz hybrid microwave distributed 
amplifier, for converting single-ended to balanced outputs, 
from the University of Wisconsin, Madison. 

The session dedicated to converter designs will describe a 
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CMOS slope adaptive delta modulator 
configuration from the Massachusetts 
Institute of Technology; an 80-MHz 8-bit 
CMOS DAC from Mitsubishi Electric | 
Corp., Hyogo, Japan; a 100-b/s CMOS |. 
video DAC with on-board shift registers 
and color table from Digital Equipment 
Corp.; an &-bit oxide-isolated ADC from 
Hewlett-Packard, Santa Clara, with a 
full-power bandwidth of 250 mHz; a 120- 
kHz 11-bit sigma-delta ADC from Sie- 
mens, Munich; and a CMOS ADC from 
Harris Semiconductor incorporating a 
unique digital error-correction scheme to 
increase the speed of successive-approxi- 
mation operations from 12 to 7 ps. 

On analog techniques, five papers 
are scheduled: a 50-fA input-current 
junction-isolated JFET operational am- 
plifier from Analog Devices Inc., Wil- 
mington, Mass.; a bipolar op amp with a noise resistance of 
less than 50 2 and a 25-MHz thermally based root-mean- 
square-to-de converter from Linear Technology Corp., Milpi- 
tas, Calif.; a junction-isolated CMOS analog controller fea- 
turing 500-V, 1-A, double-diffused MOS transistors from 
North American Philips Corp., Briarcliff Manor, N. Y.; and 
a quad CMOS single-supply op amp with rail-to-rail output 
from National Semiconductor. 

Taking a back seat to analog circuitry and digital signal 
processing at the 1986 ISSCC is memory technology. Conven- 
tion chairman Grebene says the technology appears to have 
leveled off at 1985 density levels. “The focus this year in 
memories in general is increasing speed, lowering power, and 
improving manufacturability,” he says. 

The one exception to this trend will be the 4-Mb dynamic 
RAM from TI. Using double-level CMOS technology based on 
a crosspoint trench-transistor cell, the chip measures 10 by 10 
mm and is laid out 1 megaword by 4 bits with row and static 
column access times of 170 and 380 ns, respectively. 

Also included are a 47-ns CMOS DRAM arranged as 64-K 
words by 4 bits from Mitsubishi; a 65-ns 
CMOS 1-Mb DRAM from Intel Corp., 
Hillsboro, Ore., that features a reduced 
failure rate; a 1-Mb CMOS DRAM from 
TI with a reconfigurable architecture de- 
signed specifically for testability; and a 
1-megaword-by-1-bit CMOS DRAM from 
Toshiba Semiconductor Device Engineering Laboratory, Ka- 
wasaki, with a 50-wA standby current and a 56-ns access time. 

In static RAMs, when measured in terms of significant 
improvements in speed, the accomplishments are not so mod- 
est. On the schedule are an 18-ns n-MOS design from Toshiba 
laid out as 8-K words by 9 bits; a 30-ns full CMOS SRAM with 
a divide word line that is 82 by 8 bits from Sony Corp., 
Kanagawa, Japan; a 15-ns clocked CMOS model from IBM in 
Yorktown Heights; two CMOS 64-K SRAMs with 13-ns access 
times from Motorola Inc.; a 3-ns 32-K bipolar SRAM from 
IBM’s General Technology Division, Hopewell Junction, N. Y.; 
and a 13-ns 500-mW ECL version from Hitachi Ltd.’s Develop- 
ment Center in Tokyo. 

In nonvolatile memories, the focus will be on innovative 
methods for reducing power and increasing speeds. Current 
offerings will include two from Advanced Micro Devices Inc., 
Sunnyvale, Calif.: a 1-Mb CMOS erasable programmable read- 
only memory that accesses in 150 ns and dissipates only 250 
mW; a 30-ns, 128-K, fusible-link bipolar PROM; as well as a 70- 
ns 2-Mb mask ROM with a through-hole programmed memory- 
cell architecture from Toshiba. In the same session, a number 
of application-specific memory designs will be described, in- 
cluding a 500-MHz digital CMOS radio-frequency memory chip 
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Tl’s 4-Mb DRAM uses 
trench-transistor cells 
and two-level CMOS 











from Raytheon Co., Andover, Mass., featuring 8 Mb of RAM 
with shift registers; a dual-port, 65-ns, 64-K-by-4-bit DRAM 
with a 50-MHz serial output from Mostek Corp., Carrollton, 
Texas; and a 2-um CMOS 32-bit-wide memory-management 
unit from Fairchild Semiconductor Corp., Palo Alto, featuring 
an on-board 40-K cache. 


CUSTOM AND STANDARD LOGIC 


Two sessions will be devoted to high-speed custom and 
standard digital logic ICs. Among the papers in the session on 
optical data links will be a 50-Mb/s CMOS light-emitting-diode 
driver circuit from AT&T Bell Laboratories in Allentown, Pa., 
and a 50-Mb/s CMOS optical data-link receiver circuit from the 
labs’ Reading, Pa., outpost; a 200-Mb/s bipolar fiber-optic 
data-link chip set from Plessey Research in England; and a 2- 
Gb/s n-MOS laser driver IC from AT&T Bell Laboratories in 
Holmdel, N. J. 

Even more impressive will be the session on high-speed 
digital logic circuits. Included will be a 5.5-Gb/s bipolar 4: 1 
time-division multiplexer from Ruhr University, Bochum, 
West Germany; a 900-ps bipolar ECL 16- 
by-4-bit register file from Fairchild Re- 
search Center, Palo Alto; a family of bipo- 
lar CMOS ICs for use in 60-MHz digital 
signal processing from Hitachi’s Research 
Laboratory, Ibaraki, Japan; a 8-GHz, 12- 
channel, optical-fiber multiplexer-demulti- 
plexer chip set fabricated in 1-um n-MOS from Anadigics 
Inc., Warren, N.J.; a 32-bit CMOS Wallace tree multiplier- 
accumulator from LSI Logic Corp., Palo Alto, featuring a 
o6-ns cycle time; and a 279-ps, 2.2-GHz, 4-by-4-bit multiplier 
and 3-bit counter circuit from Hitachi using Josephson-junc- 
tion threshold logic. 

Two sessions will be devoted to semicustom and reconfigur- 
able logic arrays. Included in one session will be discussions 
of a two-level-metal n-well CMOS logic array with 1.6-um 
features from NEC; a bipolar-CMOS field-programmable logic 
array from National Semiconductor; a bipolar four-level-metal 
ECL 18-K gate array with variable-sized cells from Mitsubishi; 
a 3,000-gate gallium arsenide array from NEC that is compati- 
ble with current-mode logic; and a 4,000-gate bipolar GaAs 
array from TI. 

For the session on reconfigurable logic, the schedule now 
shows three papers. One will describe a 16-ns CMOS electrical- 
ly erasable programmable logic array with a reprogrammable 
architecture from Lattice Semiconductor Corp., Beaverton, 
Ore.; an erasable programmable CMOS logic circuit with zero 
standby power from Altera Corp., Santa Clara; and a dynami- 
cally reconfigurable processor array chip from ITT Corp.’s 
Advanced Technology Center, Shelton, Conn. O 
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The fastest shot. 

How can AT&T make that kind 
of promise? Because AT&T offers you 
the first full 32-bit chip set with the 
performance you need. 

A system that can actually cut 
your design time in half—with chips, 
not smoke. 

World’s most complete 

32-bit chip set. 

Check the schematic: AT&T is on 
board and ready to deliver the periph- 
erals you need to meet your market 
window. It’s the only chip set with 
CMOS every step of the way—and full 
TTL-compatibility. 

The WE*32100 Microprocessor is 
the heart of it. A second-generation 
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100% complete, 100% TT L-compatible, 100% CMOS 




















CPU backed by five years of AT&T AT&T Bell Laboratories doesn’t do things half way. 
experience delivering 32-bit micropro- 
cessors. And by extensive experience also a second-generation component. It —_ highest-speed transfers in the indus- 
in application of those processors to has 4 gigabytes of physical and virtual try—including memory-to-memory 
systems. Its high-speed instruction address space; lets you design on a and memory to-and-from a separate 
cache can store 64 32-bit words. paged and/or segmented basis; and 8-bit peripheral bus. 
The Memory Management includes on-chip miss processing. The Dynamic RAM Controller 
Unit (MMU) is The Math Acceleration Unit(MAU) (DRAMC) can be programmed to opt 
conducts single, double, and 80-bit mize your memory speed to the syste 
floating point arithmetic at rates With AT&T's total architecture, 
exceeding one million Whetstone you won't waste time on glue logic, 
instructions per second. It can, for your device count will be lowered, you 
example, add or subtract in 14 micro- hardware design simplified. 
seconds. The MAU also performs And our system-wide CMOS 
18-digit BCD arithmetic. And it meets —_ means reduced power, less heat, 
full IEEE standards. greater device density, and fewer 


The Direct Memory Access headaches. Absolutely nothing to slo 
Controller (DMAC), a full 32-bit — your move from concept to product. 
peripheral, delivers the Optimized for UNIX System V, 

from the people who invented it. 
One of the most important things 
AT&T gives you is a hardware assist 
for the world’s most productive 
operating system: UNIX SystemV. 


>ROMISE YOU 
[HE FASTEST SHOT 








N THE MARKET. 


\IeT 32-Bit UNIX Microsystem. 


‘system architecture is designed 
urror in hardware the model of 
NIX System V process. 

We've developed today’s most 
ily-optimized C language compiler, 
uring compact, high-performance 
2 without manual optimization. 

9 available: compilers for high-level 
ruages such as Fortran, Cobol, 

cal and Basic. To keep you on the 
ling edge, the AT&T microsystem 
continue to evolve with the 

IX System V standard. 
rformance that has ‘first-in-the- 


narket written allover it. __ asa Z 


v's 32-bit CPU isa 
1-performance 
roprocessor that 

s you2 to3 MIPS at 
(Hz. And at an 
recedented 18 MHz, 
get up to four times the 
er of an equivalent VAX* 

Our floating point opera- 
speeds you along with a ) 
ability exceeding one million 
etstone instructions per second. 

Our Memory Management Unit 
ins you won't be burdened with 
S processing or referenced-bit and 
lified-bit updating—this and other 
tine memory management func- 
is are all handled by the chip. 

Our Direct Memory Access 
itroller enables you to perform a 
nory-fill operation at a sizzling 
) megabytes-per-second. 

Our Dynamic RAM Controller 
s you two unique, performance- 
ancing capabilities. It’s the only 
AMC that supports double-word 














and quad-word memory fetches; the 
only one that can interface with a 
one-megabit DRAM. 

Add to all of that an AT&T Evalu- 
ation Board that’s today’s fastest way 
to benchmark against all other micro- 
processors. It features zero wait state 
memory, resident assembly-level 
debugger, and CPU and Memory Man- 
agement Unit with Math Acceleration 
Unit option. 

Maybe somebody else gives you 
some of these features, but nobody 

wa@ clse is ready to give you all 

of them. Now. 
: And nobody else matches 
. AT&T's ongoing commitment 
to evolve and enhance system 
performance gracefully and 
compatibly. 

Our Development 
System puts time on 
your side. 

AT&T's Development System 
incorporates in-circuit emulation of the 
CPU and Memory Management Unit. 
And because it performs high-level 
language debugging, you’ll know how 
your program will work before you 
commit to production. 

Our Software Generation Pro- 
grams operate with a UNIX System V 
host—a high-level language program 
development environment. It provides 
compilers no other system can match. 

Across-the-board design 

and development support. 
‘Support’ doesn’t really cover it. At 
AT&T, we think of it more as a partner- 
ship. With Field Application Engineers 
who will work with you when and 
where you need it—from concept to 
product. With complete data sheets, 


manuals and application notes. With 
training sessions and seminars to get 
you up to speed on the how-to's of 
32-bit development. 

Make your move now to the 
new AT&T 32-Bit UNIX Microsystem. 
We can’t guarantee you'll be first in the 
market. But we’ll give you the fastest 
shot at it. 
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| Please rush me voo Executive Briefing 12/ 23/85 | 
on the new AT&T 32-Bit UNIX" Microsystem. 
Write: Joe McQuarrie, Sales Vice President, 
| AT&T, 555 Union Blvd., 
Allentown, PA 18103 
And don’t forget technical brochures 
| for my design people. 


| Names. DESI CNEr 

| Company Designer 

| Address —_________—~—~—=«CiTFittiIVN 

| City ___ SC State —S—Ss«éesigcnerr 
Zip _—________ Phone ( Vee, «6 Vitle 


UN a «| “ee | 


Or call 1 800 372-2447 for fast action. Telex: 9109973611. | 


*VAX is a trademark of the Digital Equipment Corporation. © 1985 AT&T Technologies, Inc. 
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TO RUN WITH THE LEADERS 


ITS GAME PLAN: TO BE A FULL-LINE SUPPLIER TO LARGER CUSTOMERS 


WESTBORO, MASS. 
n the old days at Data General 
Corp., so the story goes, a worried 
sales manager would brandish a 
harpoon and tell his salesmen the 
barb would wind up in his back un- 

less they met their sales quotas. The 

harpoon still stands at an office in the 
minicomputer maker’s corporate head- 
quarters, a sprawling structure whose 
interior design theme remains sensory 
deprivation. There are other constants 
at the home of the hard-selling crew 

nicknamed “the bastards of Route 128”: 

Edson de Castro still heads the compa- 

ny, and corporate barbs continue to be 

hurled at crosstown rival Digital Equip- 
ment Corp. 

But despite these holdovers from the 
old days, a new kind of corporation has 
emerged. The rough-and-tumble Data 
General crowd has gotten new religion. 
Their scripture? That the computer in- 
dustry’s judgment day is near, niche 
companies are doomed, and the survi- 
vors will be a handful of full-system | 
vendors with quality customers. Data 
General is determined to make that 
final cut. 

So the company that made it big 
by selling “iron” and relying heavily 
on original-equipment manufacturers 
is racing to change its act. First 
came Data General’s all-out thrust 
into the office market; later will 
come a plunge into industrial auto- 
mation, a market that Data General 
estimates will grow more than 30% 
annually, as well as other efforts in 
the drive to become a full-line suppli- 
er of information-processing systems 
to Fortune 500 companies. 

The overhaul began two years ago 
with Data General’s move into inte- 
grated office systems by way of its 
CEO system. That product opened | 
some important doors. But those | 
doors could close if the company | 
can’t sell the entire range of prod- 
ucts required by its customers. 

The past year has not been an 
easy one, either for the company or 


its competitors. Data General’s much J} 
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ballyhooed portable computer, the Data 
General/One, failed to sell in volume. 
Worse, the company’s overall perfor- 
mance fell significantly below that of 
some of its larger computer neighbors 
along Boston’s technology belt. Though 
Data General’s revenue for fiscal 1985 
rose 6.77% to $1.28 billion, operating in- 
come plunged from $102.6 million in fis- 
cal 1984 to $86.1 million. And in the 
most recent quarter, ended Sept. 28, in- 
come plummeted from $24.3 million to 
just $500,000. 

Integrated office systems continued 
to be a bright spot, but the company 
took hard hits in its 16-bit and industrial 
OEM businesses. In June, it slashed its 
18,000-member work force by laying off 
1,300 people, and another 100 took vol- 
untary layoffs. Exacerbating the bad 
times, Data General was caught short in 
the midst of a new industry product cy- 
cle until it made headlines in November 





with an extravagant multiproduct an- 
nouncement | Electronics, Nov. 18, 1985, 
p. 24]. 

De Castro, in effect, shrugs off the 
1985 performance. For one thing, he 
says, if performance is viewed over a 
two-year period—l984 was a strong 
year for the company—it averages out 
well. More important, he argues, focus- 
ing on the bottom line now is a mistake. 

“T don’t believe this is a time to really 
push profits,’ says the 47-year-old com- 
pany founder. “That doesn’t mean you 
can lose a lot of money—you have to 
turn a reasonable profit. But on the oth- 
er hand, I don’t think this is the time to 
try to return large profits. I think it’s 
the time to get your stake in the ground 
and establish decent market share.” 

Data General put a big stake in the 
ground with the array of products an- 
nounced in November. On the same day, 
the company unveiled new  top-of-the- 
line superminicomputers (including a 
dual-processor model), a work sta- 
tion, a new low-end minicomputer, a 
distributed operating system com- 
plete with windowing features, and a 
software product that combined engi- 
neering and office-automation fea- 
tures. It also announced price cuts on 
existing products. | 
The MV 20000 Model 1 supermini 
| drew the most attention. The ma- 
chine can execute 5.5 million instruc- 
tions per second, uses emitter-cou- 
pled-logic gate arrays extensively, 
and is priced about 30% below DEC’s 
popular VAX 8600, generally pegged 
at 4-plus mips. Data General says 
that in a dual-processor configura- 
tion, the 20000 will execute 10 mips, 
| and this version of the machine costs 
about the same as the 8600. The 
announcement gave Data General 
another set of price/performance 
numbers to boast about. 

The impact reminded some of the 
time, four years ago, after Data Gen- 


GROWTH FIRST. For de Castro, in today’s 
; economy, a bigger market share is more 
important than the bottom line. 
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eral fell behind in the development of a 
32-bit supermini. The company was 
nearly written off at the time, recalls 
Mare Schulman, a vice president with 
Salomon Brothers Inc., New York. But 
then its Eagle zoomed in, setting new 
price/performance standards. Data Gen- 
eral made a similar splash in 1983 when 
it introduced the MV 10000. That ma- 
chine was very successful for the com- 
pany, though it was not able to unseat 
the VAX-11/780 as the de facto stan- 
dard at the time. 

“The job in front of them now is easi- 
er than three years ago,” says Schul- 
man. “Three years ago, Data General 
had no presence at all in Fortune 500 
accounts.” Since then, he adds, it has 
built at least some image with the larg- 
est companies. 

However, Data General’s_ thrust 
comes at a time when many companies 
are trimming their capital-expenditure 
budgets, which might make for tougher 
sales. Three years ago, the economic cli- 
mate was balmier, notes Stephen Smith, 
a vice president for Paine Webber Inc., 


New York. But in the current environ- 


ment, “the doors are closing.” 

WHERE ARE THEY? The relatively limited 
presence of Data General among For- 
tune 500 accounts is apparent to George 
Colony, president of Forrester Research 
Inc., Cambridge, Mass. “We keep doing 
surveys on departmental computing and 
we don’t find Data General,” says Colo- 
ny. “We did one on insurance and spoke 
to every Fortune 1,000 insurance compa- 
ny. And not one had Data General 
equipment.” 

Data General counters that 
its roster of Fortune 500 ac- 
counts is significantly larger 
than it used to be. In 1980, 
the company counted fewer 
than 10 Fortune 500 custom- 
ers, says Robert Miller, se- 
nior vice president. Today, he 
says, the count is upward of 
140 Fortune 500 or equivalent 
companies as end-user cus- 
tomers. “It may be approach- 
ing 200,” says Miller. 

There’s no question that 
the scarcity of such custom- 
ers hurt and undoubtedly 
contributed to the company’s 
erratic performance over the 
past few years. ‘‘Let’s face it, 
the guy who’s farthest out 
suffers the most variation in 
velocity and acceleration,” 
says Miller. 

The struggle for the stable 
blue-chip business has large- 
ly been an effort to make a 





FAST TIMES. Miller sees ‘‘a less 
crowded track out there for Data 
General to race on.” 
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potential customer’s short list of vendor 
candidates. “Once we get on the list, 
we've done well,” says de Castro. Then, 
despite Data General’s traditional price/ 
performance emphasis, de Castro says 
the question is “not really dollars per 
mips, but do you have full Systems Net- 
work Architecture—because everyone 
has IBM—can you hook to a PBX, and 
can you connect with whatever their ap- 
plication happens to be.” 

The Data General hierarchy believes 

that only with this type of customer 
base can the company survive the con- 
solidation that its prognosticators per- 
ceive as the future of the industry: by 
the year 2000, de Castro predicts, only 
six or seven computer companies will 
still be around. To prevail, he says, “The 
most important criterion will be breadth 
of product line.” Other essentials are 
the ability to integrate with other ven- 
dors’ equipment, broad distribution 
channels, and low-cost production. 
CEO IS SPEARHEAD. [or now, the com- 
pany’s leading product in selling to 
large accounts is CEO. This portion of 
the business evolved from experience 
with Data General’s first word proces- 
sor, AZ-Text, introduced in 1979, says 
Barbara Babcock, now director of soft- 
ware and systems in the Product Mar- 
keting Division. She was author of the 
company’s first plan for selling into the 
office market. 

Response to that machine, she says, 
soon convinced the company that the in- 
tegrated office-systems market was po- 
tentially huge, without established lead- 
ers, and within its reach technologically. 





Development of CEO took two years. 
Then, the company faced considerable 
marketing problems. 

The first was image. Data General 

was an OEM company not associated 
with office-automation products. So the 
company held seminars for the business 
community and ran its first TV 
commercials. 
REWORKED SALES FORCE. It also proved 
necessary to make adjustments in the 
sales force. Data General’s sales force 
was accustomed to OEM technical types 
who understood the language of bytes 
and boards. In the office-automation 
market, the customer just wanted to 
know about solutions. Retraining was in 
order and Data General also brought on 
people with experience in the market. 

The first major CEO order came from 
the E. F. Hutton Group Inc., New York. 
Other wins were the U.S. Forest Ser- 
vice, Westinghouse, Texaco, and, more 
recently, Nynex. 

Farther down the road, Data General 
anticipates growth of 80% to 40% a year 
in its office-automation business, which 
Miller terms “the next major productivi- 
ty gain for U.S. industry and corpora- 
tions worldwide. Data General has 
moved itself up to where it’s in the third 
or fourth position on the [office automa- 
tion or] data-processing side” when pro- 
spective purchasers put together a short 
list of vendor candidates. | 

But the lead that Data General built 
by arriving early with a_ technically 
strong product may be hard to maintain. 
The company held 20% of the installed 
office-automation software licenses in 
1985, but its share is project- 
ed to drop to 19.3% next 
year, according to Dataquest 
Inc., the San Jose, Calif., 
market-research company 
(chart, p.58). At the same 
time, Dataquest projects, 
DEC’s market share will rise 
from 17% to 17.8%. 

“What you want to do in 
this market is create grass- 
roots demand, so it’s impor- 
tant to have a large installed 
base,’ says Linda O’Keeffe, 
director of office systems 
services at Dataquest. But, 
she adds, Data General’s 
software licenses tend to be 
implemented in smaller con- 
figurations than DEC’s. 

Data General counters 
with its own argument. In 
the first few years, says Bab- 
cock, at least 75% of CEO 
sales were new _ business, 
with the customer buying en- 





SIMPLE DESIGNS. West empha- 
sizes lean architecture as a key 
Data General advantage. 
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tire systems. DEC made most of its 
sales into an existing customer base, he 
Says. 

O’Keeffe agrees that the selling ap- 
proaches of the two competitors are dif- 
ferent: “DEC is selling office as a com- 
ponent of other things, whereas Data 
General has been selling office.” She 
also predicts the market will grow more 
technically competitive as vendors inte- 
grate voice and text into their office 
systems over the next year. 

If the technical competition does heat 
up, CEO, thought by many to be the 
best product of its kind, could come un- 
der performance pressure from more re- 
cently designed systems. “The problem 
is that the underlying technology is 
changing rapidly,” says Jit Saxena, 
who was director of the software devel- 
opment group at Data General when 
CEO was developed. He is now presi- 
dent of Applix Inc., in Westboro. CEO 
was designed primarily for dumb termi- 
nals running off a minicomputer, not for 
the distributed environments that are 
state of the art. 

Data General has already made some 

changes in CEO that tie in microcomput- 
ers to a limited extent. What’s more, de 
Castro characterizes the market as a 
“fast-moving target” and recognizes 
that his company must provide new ca- 
pabilities, new applications, and new 
hardware. But there seems to be little 
motivation for a major overhaul of the 
product at this time. 
SPREADING OUT. Meanwhile, Data Gen- 
eral will attempt to parlay its office- 
automation success into other types of 
business. “Our primary strategy is to 
get a presence through the commercial 
side, get established as a supplier of 
choice to the Fortune 500, and then mar- 
ket our technical products competitively 
for their new application areas,” says 
Miller. “Clearly, our penetration ap- 
proach has been through our [office 
automation] products and our IBM 
compatibles.” 

One IBM compatible that failed to 
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penetrate was the Data General/One. 
The portable was launched a year ago 
when many were touting the laptop 
market as the hottest new game in per- 
sonal computers. Although the Data 
General/One packed more functionality 
and battery life into a 10-lb package 
than any other machine, its liquid-crys- 
tal display is difficult for the user to 
read. 

Three price cuts and minor improve- 
ments in the screen failed to stimulate 
sales. Future Computing Inc. of Dallas 
estimates 12,000 Data General/Ones will 
be sold in 1985, of a total 53,000 disk- 
based portables sold in the U.S. 

The idea for this product grew out of 
the success other companies were hav- 
ing with desktop personal computers, an 
opportunity Data General missed. ‘We 


CEO is changing to 
meet challenge of 
new office systems 





generally feel that when we miss a win- 
dow, rather than playing catch-up, 
you re better off trying to intercept it at 
the next stage,’ says de Castro. “Our 
feeling was that the next stage is 
portables.” 

At the opposite end of the spectrum, 
the new superminicomputers unveiled in 
November represent the next step in the 
company’s existing technical philosophy. 
Central to this thinking has been to con- 
tinually reduce the number of boards 
used. “What we always thought mini- 
computers were was building one-board 
systems and see how far you could go, 
rather than building multiboard ma- 
chines hike the VAX 8600, which is real- 
ly mainframe technology,” says Tom 
West, vice president of systems 
development. 

West notes that the new MV 20000 
includes just four boards, compared 
with several times that many in a com- 
parable VAX machine. The leanness of 








Data General’s architecture translates 
into lower production cost, increased re- 
hability, and ease of maintenance, he 
claims. By keeping the same bus struc- 
ture since the Nova product line, says 
West, the company is spared having to 
increase levels of emulation § or 
interpretation. 

The technical advantage Data General 
might have at this point is confined to 
the high-end superminicomputers. Low- 
cost production is important, of course, 
but becomes paramount only as volume 
increases. And although price/perfor- 
mance is a great door opener, it doesn’t 
ensure a Sale. 

This is the challenge facing Data Gen- 
eral in the scientific marketplace, where 
the sale must often be made against 
DEC. “When you go against DEC in the 
scientific marketplace, people want the 
performance and they’re willing to pay 
for that,’ says Steve Wallach, a Data 
General alumnus and central figure on 
the Eagle project who is now vice presi- 
dent for technology at Convex Comput- 
er Corp. in Richardson, Texas. “And 
Data General machines don’t make the 
simulations run faster.” 

Also, DEC is sometimes able to nar- 

row the price/performance gap by sell- 
ing many of its high-end machines in 
clusters, which means central process- 
ing units may be added without the cost 
of additional input/output. 
AN UNIMPRESSED DEC. As_ expected, 
DEC acknowledges the new Data Gener- 
al superminis and other product an- 
nouncements with a yawn. “It was ex- 
pected, nothing startling,” says Robert 
Glorioso, DEC’s vice president of high- 
performance systems. He maintains that 
one-to-one machine comparisons are be- 
side the point, particularly because 80% 
of the VAX 8600s are being sold in clus- 
ters. “Our major competitor is IBM,” he 
says. 

However, in an August 1985 user sur- 
vey conducted by Datapro Research 
Corp., Delran, N.J., customers gave 
Data General slightly higher grades 
than DEC in 14 of 25 areas. Against 
IBM, Data General garnered better 
grades in just 9 of the 25 areas sur- 
veyed, though slightly more of its cus- 
tomers said they would recommend the 
system to another user. Data General 
may also be able to exploit complaints 
among some users that IBM’s System 
36 quickly runs out of computing power 
in some office settings. 

What Data General may now have to 
learn is the patience required to sell to 
Fortune 500 companies, something that 
may be difficult for its sales force. But 
as the consolidation in the business con- 
tinues, Miller says, “The good news, I 
suspect, for people like us, is that it’s 
going to be a less crowded track out 
there to race on.” L] 
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THE DRIVE TO SHARPEN 


NTSC TV PICTURE BEGINS 


UNLIKE HIGH- DEFINITION TV, ENHANCED NTSC USES TODAY’S EQUIPMENT 


NEW YORK 


ith high-definition TV 
seemingly stalled _ be- 
cause its mcompatibility 
with current TV stan- 
dards would make all ex- 
isting hardware obsolete, several new 
concepts are moving into hardware that 
will be able to improve the picture clar- 
ity of existing NTSC broadcast signals. 
In Japan, set makers are already 
turning out TV receivers that will be 
able to enhance the resolution of an 
NTSC picture by employing frame mem- 
ories and noninterlace interpolation dis- 
plays. But this won’t happen until 
broadcasters modify their existing 
transmitters and add new cameras. 
Sony Corp.’s Multi-Scan color monitors 
use a digital scan converter that con- 
verts a 525-line interlaced signal to a 
noninterlaced display of 1,050 lines. Also 
selling frame-memory sets in Japan now 
are Hitachi, Mitsubishi, and Toshiba. 





In North America, two companies— 
M/A-COM Linkabit Inc. in San Diego 
and Scientific Atlanta Inc.’s Video Sys- 
tems Division in Toronto, Canada—have 
developed enhanced-definition broadcast 
techniques that are also compatible with 
the receivers currently in use. 

In purely technical terms, the 60-Hz, 
1,125-line, 2: 1-interlace High-Definition 
TV standard developed by the Japanese 
state broadcasting network, NHK, has 
an appealing ring. Indeed, almost all the 
major manufacturers in the Japanese 
TV industry have developed prototype 
HDTV equipment, but they won’t start 
production unless NHK makes a firm 
commitment to begin HDTV broadcast- 
ing on satellites—the bandwidth require- 
ments are too high for standard terres- 
trial channels [ElectronicsWeek, April 
22,. 1985, D194: 

And no one will even guess when 
such transmissions would begin in the 
U.S. Therefore, the more appealing al- 


ternative to TV broadcasters now are 
these techniques that enhance the 
broadcast and reception of the pictures 
they are already transmitting. 

This is where the advocates of en- 

hanced versions of NTSC come in. They 
emphasize that their techniques will per- 
mit owners of conventional receivers to 
demodulate an enhanced signal with a 
simple set-top decoder. 
COMPETITIVE MODES. Two different for- 
mats for enhancing the current 525-line 
NTSC standard used in most of the 
Americas and in Japan have been devel- 
oped. Called BNTSC and MAC, they are 
now battling for acceptance in the tech- 
nical community along with HDTV. 

BNTSC uses a color subcarrier in addi- 
tion to monochrome image information 
in a composite format very similar to 
that of NTSC, except that the horizontal 
blanking interval is replaced with digital 
audio signals, thereby avoiding the need 
for audio subcarriers. It transmits an 





FILM QUALITY. NTSC’s 525-line count is doubled by interpolation to give a demonstrably better picture resolution. 
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NTSC-compatible 525-line image that can 
be progressively scanned to display 
1,050 lines on an _ extended-definition 
BNTSC receiver. A luminance bandwidth 
of 6 MHz (as opposed to about 4.2 MHz 
in conventional NTSC) carries enough in- 
formation for a perceptibly sharper pic- 
ture. Another main selling point is that 
BNTSC can be received with existing, 
unmodified receivers. 

EASILY BROADCAST. Ron Katznelson, di- 
rector of new technology in the Video 
Group at M/A-COM Linkabit Inc., which 
has designed and built equipment (under 
the name VideoCipher) for BNTSC 
broadcasts, emphasizes that BNTSC can 
be transmitted on any C-band and ter- 
restrial broadcast using audio subcar- 
riers above 6 MHz. To date, 19 U.S. 
satellite programmers plan to use 525- 
line BNTSC, and Home Box Office 
and CBS Ince. are using it now. 

No satellite receiver modifica- 
tions are required, so the more 
than 1 million U.S. owners of C- 
band satellite dishes can pick up | 
BNTSC through a decoder, al- | 
though a TV receiver capable of 
1,050 lines is needed to take full 
advantage of a BNTSC extended- 
definition transmission (as op- 
posed to high-definition, a term 
used to refer specifically to 1,125- 
line HDTV). 

To display BNTSC in the 5:3 
aspect ratio used by HDTV, an 
augmentation channel, which com- 
bines the bandwidths of two adja- 
cent NTSC channels, is necessary 
to carry the additional sections of 
the horizontal lines. CBS Labs is 
promoting this approach—espe- 
cially for wide-bandwidth C-band 
and K,-band satellite transmission 
[Electronics, Oct. 6, 19838, p. 52]. 

The other NTSC-compatible standard 
is called MAC (for multiplexed analog 
component TV) or B-MAC in its newest 
version. It compresses luminance and 
baseband chrominance signals to a stan- 
dard video active line. Because it doesn’t 
have a color subcarrier, it can provide a 
direct red-green-blue output for en- 
hanced displays. With a decoder, a stan- 
dard composite-video receiver can de- 
modulate the same B-MAC output. 

All three signals in the B-MAC multi- 
plex—luminance, chrominance, and 
data—are at baseband and insensitive to 
most of the high-frequency noise pro- 
duced by FM channels. This particularly 
suits B-MAC to FM transmission by 
satellite. 

The transmitted 16:9 B-MAC aspect 
ratio can be adjusted to fit into the 
4:3 portion of standard 525-line NTSC 
without losing any audio or data ser- 
vices. The B-MAC signal, which sup- 
porters see being used primarily in 
pay-per-view programming by means 
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of direct-broadcast satellites, is de- 
scrambled by removing the time com- 
pression of both the scrambling sig- 
nals and the compressed video line. 
For dual-aspect-ratio reception, the 
4:3 part of the 16:9 picture can be 
selectively decompressed to a set-top 
decoder to occupy only the dimensions 
of a standard receiver. 

Because there is no color subcarrier, 
NTSC artifacts such as cross color and 
cross luminance do not appear in B- 
MAC. Cross luminance is eliminated by 
time-compressing the luminance signal 
to 35 us of the 52.5-ys active luminance 
line. The remaining 17.5 us is thereby 
made available on the same line for the 
color-difference signal—effectively  re- 
moving any interference between lumi- 
nance and chrominance. 





EXPANSION. Standard NTSC is expanded to give a wider 
aspect ratio for better definition. 


Keith Lucas, engineering manager of 
Scientific Atlanta’s Video Systems Divi- 
sion, explains that though B-MAC is op- 
timized for DBS transmission, its noise 
figures for cable are actually better 
than standard NTSC, despite the ab- 
sence of a color subcarrier. Support for 
the B-MAC camp comes from the Euro- 
pean Broadcast Union, which has re- 
cently adopted a 625-line version of B- 
MAC, called D2-MAC, for cable trans- 
mission. Elsewhere, an Australian DBS 
satellite is now using B-MAC, and decod- 
ers for existing receivers are being pro- 
duced in Australia for homes in remote 
communities. 

A DEVELOPING PICTURE. Whether HDTV 
will be scrubbed in the face of competi- 
tion from enhanced versions of NTSC 
depends more on commitments from 
broadcasters than on its technical char- 
acteristics (which are, in fact, superior 
to those of the improved versions of 
NTSC). As is the case with any new 
standard, official approval would en- 
hance its chances for success in the 





market, and universal approval for 
HDTV remains tentative in the face of 
uncertain consumer demand. 

The International Consultative Com- 

mittee on Radio (CCIR) has seemed on 
the verge of endorsing NHK’s HDTV 
standard in response to its endorsement 
by the U.S. and Japan. European broad- 
casters, however, citing incompatibility 
with the Continent’s 50-Hz line current, 
have withheld their approval for HDTV 
broadcasts. 
RISKY INVESTMENT. However, the Euro- 
pean Broadcast Union has given the nod 
to HDTV as a studio standard to replace 
film in making movies. Although CCIR 
approval is not essential, no one has 
been willing to undertake the risk of 
investing in HDTV broadcast equipment 
that is incompatible with anything now 
in use. 

For advocates of both B-MAC 
and BNTSC, the compatibility of 
their extended-definition broad- 
casts with standard 4: 3-aspect-ra- 
tio NTSC receivers will be a major 
sellng point to consumers who 
don’t want to throw away the TV 
sets they already own. If EDTV 
receivers are produced in quanti- 
ty, both parties argue, consumers 
could buy them as replacement 
sets. 

“It’s a chicken-and-egg  situa- 
tion,” says M/A-COM Linkabit’s 
Katznelson. “NHK may want to 
gamble on its ability to create a 
de facto standard with 1,125-line 
HDTV, but the TV manufacturers 
are out on a limb if they start up 
a production line [for HDTV re- 
ceivers| on account of a few NHK 
broadcasts.” 

“Availability of enhanced-defini- 
tion large-screen displays will probably 
be decisive in determining how the mar- 
ket goes,” in Lucas’ view. “But with B- 
MAC transmission on an RGB display, 
you've already taken the first step to 
improved definition,” he says. 

Accordingly, Scientific Atlanta is 
looking first to B-MAC satellite trans- 
mission for areas that cannot ade- 
quately receive terrestrial broad- 
casts—there are an estimated 5 million 
such homes in North America alone. If 
a broader market develops for im- 
proved picture resolution—especially if 
RGB receivers become popular—the 
extended-definition version of B-MAC 
can be implemented with the same 
DBS satellites. 

Proponents of BNTSC also see an ad- 
vantage in a gradual approach. Their 
first offer to the consumer is an im- 
proved NTSC picture on today’s high- 
end receivers. If the consumer wants 
still better picture fidelity, BNTSC can 
be modified to provide it with existing 
transmitters. 4 
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ELECTRONICS IS BACK. 


WITH THE 
INDUSTRY’S 
LEADING __ 

COVERAGE OF 
SECHINGO OTe 
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In just the first 6 months of 1985, Electronics published 
AO articles on the latest developments 1n passive components 
and interconnects. As well as the key breakthroughs in 
emerging component technologies like fiber optics and 
surface-mounted devices. 


January 
Philips Uses MBE for Lasers 
EL Displays Glimmer Again 


Safiol Sees Huge Potential for 
Product Volume 


Thin is In for Display 


Simply Formed Diode Runs 
at 94 GHz 


Linear LED Array has 300 
Pixel/in. Resolution 


LEDs Light Way to Fiber- 
Optic LANs 


Connectors Boost System 


February 3 


Imaging Technology Breaks 
From the Gate 


Flat-Panel CRT Gets Big 
SMDs Tax Board Testers 
DOD Spending Spurs Market 
Bus Bar Powers SMDs 


March 


New Materials Cut Solar- 
Cell Costs 





Screen Filters Out CRT 
Radiation 


SMT Mounts an Offense 


Package Boosts Chip’s — 
Output 


Novel Leadframe Cuts Chip- 
Carrier Costs 


Schneider Heads Sperry’s 
Superconductivity Push 


Switches Take to Optics 
IC Replaces Dip Switches 


April 

Clearly Seen Laser Lights 
New Uses 

Components for SMA Arrive 


Hybrid Sensors Use Organic 
Material 


There’s Life in Resistors, 
German Company Finds 
Fiber Optics Take Over 
New Display Formats Give 


Users Better Show for Fewer 
Dollars 


Tapes Take Measure of 
IC Assembly 


Improved Hall Devices Find 
New Uses 


May 
Liquid-Crystal Shutter Gives 
CRT 3-D Capability 


Philips Gives Boosts to 
Performance of Multimode 
Fiber 


‘Accordion Imager’ Doubles 
Density of CCD Sensor 


Industry Split on Size of 
1-Mb DRAM Package 


June 

Plessey Switches Off Flash 
ADC, Saves Power 

New Approach Promises 
GaAs Interconnections 
Arrays of Lasers are Bright 
Spot at CLEO 

SMD Fixtures Star at ATE 
Show 

Despite Sleepy Image, Relay 
Technology Strides Forward 
Jacoel, Picked by Workers, 
Turns Company Around 


Components Outlook 


SHOULDN'T YOU BE BACK? 


Electronics / December 23, 1985 











troller for the Small Computer System 
Interface, which appears to be the 
emerging standard for linking peripher- 
als in small computers. 

Western Digital’s biggest success this 
year in the original-equipment-manufac- 
turer market, says Johnson, is a hard- 
disk-drive controller board—the Cobra— 
for IBM PC/XTs and compatible comput- 
ers. The Cobra, which contains six of 
the company’s proprietary very large- 
scale integrated circuits among a total 
of 17 chips, illustrates what Western 
Digital does best, he says. 

What’s more, the board, which uses 
only conventional through-hole mount- 
ing techniques, is 40% smaller than 
competitors’ boards. And a new sur- 
face-mounting technology program 
Western Digital has started, deemed 
by outside sources as one of the indus- 
try’s best, will reap further benefits 
for the boards by shrinking them even 
more, Johnson says. 

Little doubt exists that Western Dig- 
ital can stay ahead in the semiconduc- 
tor controller market, believes Joseph 
Jaworski of Peripheral Concepts Inc., 
an Irvine, Calif., consultant who close- 
ly tracks the field. ‘“They’ve held the 
lion’s share since 1981,” he says, put- 
ting the Western Digital share at 
slightly more than 36% for 1984 and 
1985. At the board level, Western Digi- 
tal vies with Xebec, San Jose, Calif., 
for the No.1 spot, but it holds a clear 
edge with its board for the best-selling 
IBM PC AT. 

If Western Digital has a weak spot, it 
is its dependence on the personal com- 
puter business in general—and IBM in 
particular—say analysts who follow the 
company. Sales to IBM accounted for 
41% of Western Digital’s 1985 total 
sales of $177.4 million. 

However, such a close relationship 
may not be as bad as it looks, says John 
M. Geraghty, who follows Western Digi- 
tal for New York’s First Boston Corp. 
For one thing, the 1985 total was swol- 
len by one-time deliveries of PC AT 
boards. For another, the company is not 
tied so tightly to any single IBM product 
that a cancellation would be ruinous. In 
addition, Geraghty thinks that orders 
from makers of IBM PC clones will go 
up. And even if IBM should start mak- 
ing its own controller boards, it would 
still need Western Digital’s chips. 

Nonetheless, Johnson is covering his 
bases. The first four products in his af- 
termarket initiative were introduced at 
the Comdex show in November. These 
consist of FileCard, a 10-megabyte drive 
on a plug-in controller card; a memory- 
enhancer board for FileCard, which of- 
fers from 128- to 512-K of extra internal 
memory; PortaFile, a 10- or 20-megabyte 
Winchester portable expansion system; 
and WD60Ti, a 60-megabyte, \%4-in., in- 
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COMPANIES 


WESTERN DIGITAL’S PLAN 
TO ELIMINATE ‘WEAK SPOT?’ 


MAKER OF PROPRIETARY SUBSYSTEMS GOES AFTER END USERS 
TO END DEPENDENCE ON PC MAKERS—AND IBM IN PARTICULAR 























AWARE. Western Digital’s Johnson 
wants to leverage controller business. 








hopes to kick off a new round of 
profitability and growth. 

The company has gone through 
three distinct phases during its 
rocky 15-year corporate life. 
Along the way, it has attracted 
| keen industry attention, begin- 
| ning as a pioneer of silicon-gate 
integrated circuits and the first 
commercial 16-bit microprocessor 
| chip set. Then in the mid-1970s, it 
'-| came up with industry-standard 
..| telecommunication data chips and 
| floppy-disk controllers. It later 
|» flirted for about four years with 
= developing a line of personal com- 
puters and engineering work sta- 
tions before dropping them in 
1982 because of the competitive 
nature of the business. 

Chairman and president Roger 

. W. Johnson readily concedes 
IRVINE, CALIF. that his company does not lend itself 
Cc that live by the dealings | to neat definition in any of the stan- 

they have with IBM Corp. often die | dard industry categories. In fact, he 
if Big Blue takes its business away. So | takes pains to avoid having a semicon- 
Western Digital Corp., which has carved | ductor label hung on the company. 
out a healthy niche supplying peripheral | ‘“‘We design and produce proprietary 
controller boards to IBM for its Person- | chips and subsystems that fill a 
al Computers, has put in motion a plan | niche.” “Controlling things” is his ge- 
to sell a new line of PC products to | nerie description of this niche. 
those who already own computers. HEAVY R&D. To this end, Western Digi- 

Western Digital wants to leverage its | tal spares little in research and develop- 
position as the leading supplier of con- | ment to maintain leadership in disk-con- 
troller boards to IBM PCs and PC-com- | trol hardware. In 1985, the company 
patible machines by selling a new line of | spent nearly $12.5 million on R&D. 
plug-in memory boards for the thou- | Western Digital continually upgrades its 
sands of IBM and IBM-compatible per- | controller products, and it now has 30 
sonal computers already on customers’ | chips serving the market. This year, it 
desks. By going after new markets, it | added the single-chip WD33C92 bus con- 


WESTERN DIGITAL’S DIVERSIFIED PRODUCT MIX 




































































































































WESTERN DIGITAL’S REVENUE HAS GROWN... 





... BUT OPERATING INCOME HAS BEEN ERRATIC 





ternal tape-backup system that includes 
the Cobra controller board. 

The benefits to Western Digital in 
selling these add-ons speak for them- 
selves, Johnson notes, because “they 
are loaded with my chips.’ What's 
more, the company has put a year’s 
effort into planning the new business, 
hired people experienced in selling mi- 
crocomputer goods through nondirect 
sales channels, and spent heavily (up 
to $10 million, according to some 
sources) in preparation. 

Johnson is sure his company has 
found a way to sell to the user, a strate- 
gy that has always eluded industrial 
suppliers. Its distribution mainstay, 
rather than computer stores, is a region- 
al network of 11 value-added resellers. 
PIGGYBACK. Although a number of per- 
ipherals companies have crowded into 
the computer aftermarket recently and 
done well at first, the longer-term 
prospects are cloudier. But the econo- 
mies of scale make sense from West- 
ern Digital’s position, believes John C. 
Ball, a research analyst for Paine 
Webber Inc., New York. “If they can 
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piggyback strong OEM business, 
it would be no surprise to see it 
become a big success.’ 

Johnson says the program is off 
to a flying start and will contribute 
some $20 million in revenue to the 
current quarter. What's more, the 
potential for aftermarket products 
is even larger than the market for 
OEM products sold to personal com- 
puter makers, which will amount 
this year to about $9 billion, includ- 
ing software, according to John- 
son’s figures. He sees this more 
than tripling by 1990. 

Western Digital’s financial per- 
formance over the years has often 
been good, based on its position in 
then leading-edge products, such as 
data-storage chips and subsystems, 
which remain its core strength. But | 
overambitious goals against the - 
backdrop of industry downturns 
had disastrous consequences, in- 
cluding a stint in Chapter 11 bank- 
ruptcy proceedings during the mid- 
to late-1970s. 

Western Digital claims it has 


bles, the fiscal 1985 fourth quarter, 
ended June 30. In that period, 
Western Digital grew so fast that a 
change in the mix of business, man- 
ufacturing inefficiencies, and a bal- 
looning inventory of outdated parts 
combined to cause a 313.4 million | 1 
loss for the quarter, and a $4.6 mil- / 
lion deficit for the year. | | 

The company bounced back into — 
profitability in the first quarter of | 
fiscal 1986, with net earnings of $3 _ 
million on sales of $62.9 million. In 


the same period of fiscal 1985, it earned | L 


$2.79 million on sales of $38.3 million. 
Western Digital corrected the worst pro- 
duction problems mostly by cutting 
costs of board-level products, which ear- 
lier had skyrocketed from the reworking 
of some circuit boards that proved | 


faulty. It also cut back on expensive | n 


overtime in manufacturing operations. 
Personnel costs also were pruned 
through selected layoffs. 

Johnson foresees a “pretty strong” 
year for the company, but his strategic 
attention is focused on other goals. He 
says the company has the ingredients— 
quick turnaround, design automation, — 
and new fabrication facilities—that en- 
able it to compete in application-specific- 
semiconductor markets. 

The die is already cast for moving | 
into related product areas, such as im- 
aging products, that will give the com- — 
pany a different look. That’s why John- | 
son predicts that within two years, 
Western Digital will be quite different 
from what it is today, more akin to an 
application-specific-IC company than to a 
peripherals maker. —Larry Waller 

















































































































































































































































































































































































































































































































































































































































































































closed the books on its latest trou- | | 




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































COMPUTER 


SOFTWARE 





SPICE upyour PC 


Z/SPICE professional circuit simulation 
Full version $245 Student version $79 


ZTEC 








box 737, college place, wa 99362 
(509)-529-7025 











POSITIONS VACANT 





Software (Electronics) Engineer, to Inter- 
face with customers, engineers and market- 
ing to determine software specifications; de- 
sign software using structured analysis, 
Structured design, state transition tables / 
diagrams; write software code using lan- 
guages such as C. Pascal, Fortran, 6800, 
6809, Z80, AMD 2900 bit slice, 8086; use 
software emulation stations and analyzer to 
debug the software; complete digital logic 
system designs; design software 1/0 
drivers, operating systems and graphic con- 
troller; complete software equipment pro- 
curement and test software; complete com- 
plex software /hardware designs in 6-month 
cycle. Master of Science degree in Electrical 
Engineering with major field of concentra- 
tion in Computer Science required with at 
least 6 months experience in the job offered 
or 6 months experience as a Design Engin- 
eer. Incumbent must have had at least one 
course in the following areas: bit-slice micro- 
processor design; digital signal processing, 
digital networks and computer graphics and 
the 6-month experience requirement in the 
related occupation must have been in the 
peripheral interface circuits design and real- 
time software design using Z80 and 6800 mi- 
croprocessors assembly language. 40 M/F, 
8:30-5:00, $30,000/yr. Send resumes and 









Advertise 
your 


You aa eel acs 


for only 
$120.50 _ 





For only $120.50 per inch you can 
advertise your software, designed 
specifically for the electronics in- 
dustry, to a no-waste audience 
specifically in need of § it— 
Electronics’ paid circulation of 
90,000 subscribers. | 


You'll waste no advertising dollars 
on waste circulation. These decision- 
makers need software applications 
designed specifically for their in- 
dustry. That’s why Electronics’ Com- 
puter Software Section is a perfect 
interface because it is programmed 
to connect you with specific industry 
interests. 


Send your copy/art to the address 
below. For more information, call 
Patti Clyne at 212/512-2557. 


Electronics 
Computer Software 
Section 


Post Office Box 900 Ore 
New York, NY 10020 W&Aif 


1986 ELECTRONICS 
COMPUTER SOFTWARE SECTION 


Sizes Material 


1Inch 7/8x2 1/4 Artwork or 
2inch 17/8x2 1/4 _ film preferred. 
3inch 27/8x21/4 Typesetting 
4Inch 37/8x2 1/4 _ free of charge. 





Are you in 
your first 
engineering 
job? 


Are you 
thinking 
about where 


you go 
from here? 


This book is a practical how-to-do-it 
guide from Graduating Engineer that 
you can put to use right now—articles 
like “How to Get a Good Performance 
Appraisal”, “The Importance of a Men- 
tor”, “The Road to $50,000 a Year”, 
“Winning at Office Politics” —and many 
more. Send for this book today and 
begin to move ahead in your career. 





GRADUATING ENGINEER Wf!” 
social security numbers to: Illinois Job Ser- Lista P.O. Box 900 rf i 
vice, 910 South Michigan Avenue, Room 1X 6X New York. NY 10020 wen s 
333, Chicago, Illinois 60605, Attn: Dennis | finch $120.50. $114.50. $108.45 a Poene ° 
Doligala, Ref. #5007-D, An Employer Paid Pinch 216.90 206.05 195.20 


Ad Please send me __ copies of “Moving 
Ahead in Your Career” at $9.95 each. 
Enclosed is my check/money order 


made out to Graduating Engineer for 


$ 


3 Inch 307.30 291.95 276.55 
4 Inch 385.60 366.35 347.05 





Engineers—Discreet, Personal, Reputable. 
National-fee paid. Murkett Assoc., Box 527, 
Montgomery, AL 36101. 
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Patti Clyne 
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Electronic Expert For Hire. | do Micro- 
processor hardware/software, assembly 
language. Analog, digital design in my N.Y. 
lab or worldwide. Project rates. Mr. Barry 
Masel (718) 476-1516. 
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THIS WEEK 
LAST WEEK 
YEAR AGO 

1982 


U.S. ELECTRONICS INDUSTRY EMPLOYMENT 


ns equipment — 


o and TV receiving equipment 





($ billions) _ 
_ Unemployment rate (%) _ 


Although the Electronics |ndex remained flat for yet anoth- 
er week and is down 2.5% from its level of a year ago, the 
slowing decline in the U.S. electronics industry's employ- 
ment indicates that the industry could be about to make a 
turnaround. According to the latest government statistics, 
U. S. manufacturers continued to trim their payrolls in Octo- 
ber, but the ranks of workers slipped a mere 0.2%. 

Total employment in the U.S. electronics industry has 
dropped an average of 1% each month over the past year. 
October’s comparatively benign drop could mean that lay- 
offs in the overall industry may be reaching bottom. 

Still, an examination of the details of the October labor 
situation shows that only manufacturers of communications 
equipment added to their payrolls. Employment in this sector 
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climbed 1% in October. That increase brought employment 
in this industry sector up slightly from year-ago levels. Manu- 
facturers of radio and TV equipment slashed their worker 
ranks by 1.4% in October, bringing the labor force in this 
segment to a level just 91% of what it was last year at this 
time. 

Manufacturers of computing and office equipment cut 
their work forces by 1% in October. With a 17.6% decline 
compared with this time a year ago, employment in this 
sector has contracted more than any other in the U.S. 
electronics industry. 

In the U.S. components industry, manufacturers trimmed 
payrolls by 0.7% in October. This means that for every 100 
people employed in October 1984, just 85 are working now. 
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HOW GHOSH WILL MOVE | 
GRUMMAN INTO GaAs 








PRINCETON, N. J. 


Gu arsenide is commanding at- 
tention these days as the answer to 
military requirements for fast, radia- 
tion-hardened integrated circuits, and 
big defense contractors are rushing to 
get their development efforts rolling. 
Not to be left out, Grumman Corp. ex- 
pects to open its GaAs operation, Ta- 


chonics Inc., in Princeton 
sometime next month un- 
der the presidency of 
Chuni Ghosh. 

The 37-year-old Ghosh 
has been working with 
GaAs since the mid-1970s, 
and spent the last five 
years with ITT Corp. as 
manager of GaAs fabrica- 
tion. But at Tachonics, he 
will face different chal- | 
lenges. As president of | 
the wholly owned Grum- | 
man subsidiary, he will 
for the first time have to 
face ledger sheets and 





corporate boards with an eye skewed 
more toward business than research and 


development. 


Born in India, Ghosh won his doctor- 
ate from the University of Bombay in 
1976. He came to the U.S. in 1979 to do 
postdoctoral research at the University 
of Oregon, signing on with ITT soon 


PEOPLE ON THE MOVE 


THOMAS A. DODGE 

[] Honeywell Inc. has ap- 
pointed Thomas A. Dodge di- 
rector of project operations 
for the Manufacturing Sys- 
tems Division, with head- 
quarters in Phoenix, Ariz. 
Most recently, Dodge was 
manager of Northeast pro- 
ject operations for the Pro- 
cess Management Systems 
Division in Fort Washington, 
Pa. He has held a variety of 
supervisory and management 
positions in Honeywell’s aero- 
space and defense division 
over the past 22 years. 





JAMES F. McDONALD 
LiJames F. McDonald, the 
45-year-old president and 
chief operating officer of 
Gould Inc., will become presi- 
dent and chief executive offi- 
cer of the Rolling Meadows, 
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OLD HAND. Ghosh has worked 
with GaAs for over 10 years. 
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enthusiastic,’ 


[ll., electronics conglomerate 
effective at Gould’s annual 
meeting April 29. The move 
is In line with a management- 
transition plan announced in 
July 1984, when McDonald 
moved into his present job 
following a varied career that 
spanned 21 years at IBM 
Corp. [ElectronicsWeek, Oct. 
1, 1984, p.4]| William 7. 
Ylvisaker, 61, Gould’s chair- 
man and CEO, will retain the 
chairmanship and assume the 
additional title of chairman of 
the executive committee of 
the board, focusing on strate- 
gic planning. 


HAROLD MATTICE 
L]The new vice president of 
manufacturing operations for 
ITT Qume Corp. is Harold 
Mattice. He had been a con- 
sultant for Qume, a San Jose, 
Calif., maker of computer 
peripherals, and joins the 










thereafter. “I wanted to come to the 
U.S. for a year, maybe two, and then 
go back to India,” he recalls. “I was ina 
good position in India—I got the Engi- 
neer of the Year award from the Na- 
tional Academy of Science.” 

But the challenge of working for a 
large multinational corporation such as 
ITT made him postpone the trip home 
for one year, then anoth- 
er. “At ITT, we set up a 
GaAs IC lab,” he says. “I 
was in charge of technol- 
ogy and technical develop- 
ment, and ITT became one 
of the leading manufac- 
turers of GaAs ICs with 
Raytheon, Triquint, and 
Texas Instruments.” 

But at Tachonics his job 
will be much bigger, and 
Ghosh will have to remove 
himself to some degree 
from the technology to 
concentrate on other parts 
of the business. “I’m very 
says Ghosh. 

Going back to India now would not be 
feasible, he says. His two children, now 
11 and 7 years old, have been brought 
up in this country and began their edu- 
cation here, adding family complications 
to any personal desire to leave. 

Not that things are so bad here. 






























































company from Operations 
Management Consultants, 
where he was president. In 
his new position, Mattice will 
be responsible for Qume’s 
manufacturing operations in 
Puerto Rico and Taiwan. 





RAFAEL CHATAV 

L]Daisy Systems Corp. has 
appointed Rafael Chatav as 
group vice president of its 
physical design automation 
group. The group is responsi- 
ble for providing physical de- 
sign implementation for cus- 
tom very large-scale integrat- 
ed circuits, printed-circuit 
boards, and electromechani- 
cal packaging and _ styling. 
Chatav is cofounder of Daisy 
Systems and has served as 
an officer of the Mountain 
View, Calif.-based company 
since April 1982. His most re- 
cent position was vice presi- 
dent and general manager of 


Wary of explaining his exact relation- 
ship with Grumman, Ghosh declines to 
comment on whether he has an equity 
stake in the new company and on pre- 
cisely when and how he came to be 
involved with the Bethpage, N. Y., de- 
fense contractor. He does say, how- 
ever, that he had considered other fi- 
nancing alternatives and decided that 
‘if money is available—from whatever 
source—it is good.” 

POTENTIAL PARTNER. Ghosh says he 
knew Grumman, a newcomer to the 
semiconductor business, was interested 
in GaAs technology before his departure 
from ITT in July and indicates that he 
sought out the company as a potential 
business partner. Although he remains 
tight-lpped about the amount Grumman 
is investing, it is generally considered 
that between $25 million and $50 million 
are needed to set up a workable GaAs 
production facility. 

Tachonics, which Ghosh says will be 
“medium-sized,” will concentrate efforts 
on analog ICs, where most of the mili- 
tary work will be aimed. He says the 
Japanese, who many believe are ahead 
of the U.S. in GaAs research, lead in 
the digital area, but not in analog ICs. 
The first big account Ghosh will try to 
land is funding from the Microwave 
Monolithic Integrated Circuit Program 
now planned by the Department of 
Defense. 

“Certainly, technology is something I 
enjoy very much, and I don’t want to 
waste my background. For a year or 
two I will be involved with it still, but I 
will have to let go. That was a difficult 
decision.” 






























-Tobias Naegele 









Daisy’s analog division. Be- 
fore Daisy, Chatav was a 
project manager for Datapro- 
ducts Corp., a manufacturer 
of computer-peripheral equip- 
ment. He holds a BS in elec- 
trical engineering from Tech- 
nion Institute in Haifa, 
Israel. 


ALBERT A. EISENSTAT 
[]The vacancy on Apple 
Computer Inc.’s board left by 
former chairman Steven 
Jobs’s resignation in Septem- — 
ber has been filled by its gen- 
eral counselor, Albert A. Ei- 
senstat. Concurrent with his 
board appointment, he was 
promoted to senior vice presi-- 
dent. Eisenstat, who has 
been with the Cupertino, 
Calif., company since 1980, 
will continue to oversee all 
its legal matters, as well as 
take on more responsibility 
for business development. 
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EL SEGUNDO, CALIF. 

he new hand at the helm 

of TRW Inc.’s Electronic 
_ Components Group come Jan. 
1 likely will steer the highly 
diversified organization along 
some new routes. Lester 
Hill—no one ever calls him 
anything but Buck—takes 
over at a time when all such 
parts businesses have suf- 
fered the blues of a reces- 
sion, which itself is often a 
catalyst for change. But his 
own record is that of a man 
unafraid to move on to new 
things. 

Hill next week formally as- 
sumes the title of vice presi- 
dent and general manager of 
the nearly $450 million group 
when Karl E. Heller, who 
has held the post since 1979, 
retires. TRW quietly § an- 
nounced the succession in 
August, but only to its execu- 
tives, in order to provide a 
transition period for Hill to 
serve as a deputy to Heller. 

Hill, 41, says this orderly 
transition is typical of TRW 
and the only way to change 
the guard. “It allows the lux- 
ury of phasing in. The alter- 
native would be coming in 
cold and having to make 15 
decisions in an hour.” The en- 
ergetic Hill previously spent two years 
running the group’s Electromagnetics 
Unit, which manufactures passive com- 
ponents, motors, and assembly opera- 
tions. While he immersed himself in op- 
erating details of the overall group, Hill 
also has engaged in “thinking time that 
could lead to launching whole new 
directions.” 

One way to accomplish this, Hill con- 
cludes, is to exploit more fully an advan- 
tage his group enjoys over its competi- 
tors: accessing the treasure trove of 
technology generated at TRW’s Elec- 
tronics and Defense Sector in nearby 
Redondo Beach. That systems operation 
is a recognized leader in semiconductor 
device and communications work for the 
Pentagon, including selling signal-pro- 
cessing chips in the Very High-Speed 
Integrated Circuits program. 

Transferring military technology to 
commercial products, however, even in- 
side a corporation that encourages it, 
remains one of the most daunting mana- 
gerial tasks around, Hill admits. But he 
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A NEW BREED OF MANAGER 
TO RUN TRW COMPONENTS 





TAKING CHARGE. Hill brings both technical and financial 
experience to the job. 


points out that his group’s most visible 
division, LSI Products, came from just 
such a move in the late 1970s, and he 
had a part in it as a jack-of-all-trades 
aide with the title of director of finan- 
cial control. 

Most industry sources single out LSI 
Products, with its trailblazing signal- 
processing parts, as the prototype for 
injecting military know-how into the 
commercial world. “We would like to do 
more of this,” says Hill. 

GETTING AROUND. Hill has had varied 
experience at TRW, which recruited 
him as a newly minted MBA from Har- 
vard University’s Business School in 
1968. He had received his BSEE magna 
cum laude and Phi Beta Kappa from 
Duke University. His first assign- 
ments were designing rocket systems 
for spacecraft positioning, nuclear- 
power equipment for spacecraft, and 
ion-propulsion systems. In 1979, after 
helping acquire companies that became 
the group’s Optoelectronics Division in 
Carrollton, Texas, he became the divi- 


NEW EDITION 


All standards 
are new, revised, 
or reaffirmed 
since the 
previous edition 





1,923 pages 
illustrated 
Edited by Harold C. Folts 


DATA 
COMMUNICATIONS 
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All 123 interface pro- 
tocol standards set by: 
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e ANSI ¢ EIA 

¢ U.S. Government 
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access to the applicable 
standards: 

Cross-reference tables of the 
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organization. | 


Electronics Magazine Books wy ’ r | 
P.O. Box 541 ee | 
Hightstown, NJ 08520 Hh a 
609/426-5070 sd 

Please send copies 


of R100-McGraw-Hill’s Compilation of 
Data Communications Standards Edition 


IT at $295 each. 


Name 


Company 
Address 


City/state/zip 


U.S. customers please add local sales tax. 
McGraw-Hill pays regular shipping and 
handling on prepaid orders. 


| 
| 
| 
| 
| 
| 
Title © | 
Se = | 
| 
| 
| 
| 
| 


OT 








Furnas switched to a Plenco Polyester 


to maintain its 


standard of excellence and save... 
200,000 Pounds Later They Still Do. 





Furnas Electric Company, Batavia, 
Illinois, is one of the industry 
leaders in the manufacturing of 
industrial motor controls. As part 
of a continuing plan to maintain 
the value of their magnetic starter 
line they undertook a testing 
program of materials and methods 
with interesting results. 


“We switched to a Plenco poly- 
ester for some of our molded 
parts, the Furnas engineers 
reported. By using Plenco’s gran- 
ulated compounds instead of bulk 
Compounds we need less ma- 
chinery and we save on deflashing. 
We tested other materials includ- 
ing thermoplastic, and they didn’t 
stand as much heat as the thermo- 
set. Plenco materials have the 
right combination of manufactur- 
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THERMOSET PLASTICS 





PLASTICS ENGINEERING COMPANY 
Sheboygan, WI 53081 


ability and suitability for our de- 
manding application. Esthetics are 
important, too: these thermosets 
give us an attractive product.’ 
The Furnas Electric Company’s 
manufacturing engineer was 
emphatic: “I’d rate Plenco Number 
One for the quality of their 
materials, engineering support 
and unbeatable service. After 
experimenting with other materials 
and suppliers we’ve become heavy 
users of Plenco’s compounds:’ 


Plenco thermosets give you 
Savings without sacrifice—a money 
saving choice for quality, economy 
and performance. Choose a 
Plenco thermoset molding com- 
pound. You'll be glad you did 
instead of wish you had. Give us a 
call at (414) 458-2121. 


-thermoset plastic performance 
for 50 years. 


Through Plenco research...a wide range of ready- 
made or custom-formulated phenolic, melamine- 
phenolic, alkyd and polyester thermoset molding 
compounds, and industrial resins. 


70 Circle 70 on reader service card 





sion’s manager. By 1984, Hill had tri- 
pled the size of the division. 

Hill’s management style is “shirt- 
sleeved and informal, but intense,” say 
associates. Thus, he is more likely to 
seek out his staff executives in their 
offices to get information quickly. This 
penchant for on-the-spot meetings has 
let Hill get up to speed with his opera- 
tions by visiting the group’s divisions 
“more times since August than Karl 
Heller did in five years,’ observes one 
staff member. 

Heller says that his successor clearly 
represents a new breed of top manage- 
ment with financial and technical experi- 
ence, in contrast to himself and Hart, 
who were veteran components-market- 
ing executives. Hill’s background is 
needed to guide the TRW organization 


Hill aims to inject 
military know-how 
into commercial world 





during what Heller calls “a time for 
transition. It really is.” 

His reasoning is that technology busi- 
nesses always have been volatile, but 
intensified worldwide competitive pres- 
sures have turned the heat up even 
more. Also, Heller points out, changes 
have always been a hallmark in the 
group. “I’ve sold off 11 businesses my- 
self since 1979.” 

While Hill is getting control of the 

management machinery to guide the 
group into a year that still appears 
“flat, maybe even down a couple of per- 
centage points,” he is also peering more 
deeply into the current troubles of the 
industry. What puzzles him is why such 
leading-edge businesses, which always 
have paced economic development, 
should now be in the doldrums when 
overall gross national product is on the 
way up. “I don’t know the answer, and 
it’s disconcerting,” he says. 
SHIFTING GEARS. Finding answers is 
more than just an intellectual exercise 
for Hill. “We have to understand the 
dynamic forces that have disconnected 
us from the general economy—the driv- 
ers, I call them,” he says. The payoff he 
sees for companies that “first sense the 
fundamentals of change is to find an 
advantage” that can be invaluable in 
product planning and positioning. 

In the meantime, Hill particularly rel- 
ishes the challenge of dealing with a 
multitude of businesses, from semicon- 
ductors to overseas assembly opera- 
tions. “That makes it fun, having a fin- 
ger In SO many pies.” 

He leaves little doubt, however, that 
within five years, the flavor of the TRW 
ples will be very different from those of 
today. —Larry Waller 
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analysis you'll 
choose Philips! 
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Philips’ PM 3551 A and PM 3632 Logic Analyzers 


Choose the PM 3551 A, the world’s fastest 
transitional timing analyzer. With simultaneous 
state and timing analysis. Plus powerful per- 
formance analysis with unique features. Me 
sure recursive routines, and obtain undistorted 
data even if subroutines are interrupted. Up to 
16 on-screen timing channels. Unmatched 
trigger facilities. Pure power! 

Pure power, too, with the PM 3632 
Personal Logic Analyzer. And at a price that 
lets you put one on every bench. Handles 32 


Test & 
Measurement 


PHILIPS 


channels at speeds up to 100 MHz. Adapts to 
any popular /P. Optional ROM emulator and 


plug-in Set-up and non-volatile Data Memory. 


Both feature a simple, powerful menu 
system with soft-key entry that puts you in 
charge from the first day. The choice is yours! 


Get the details on the PM 3551 A logic timing, 


state and performance analyzer and the 

PM 3632 Personal Logic Analyzer. In the final 
analysis you'll choose Philips. Contact your 
local Philips Sales organisation or: 


Philips I&E, T&M Department, 
TQITI-4-62 

5600 MD EINDHOVEN, The Netherlands. 
Germany (0561) 5015 18 

Great Britain 0223-35 88 66 

France 01-830 11 11 

Netherlands 040-78 3238 

Italy 039/3635.240 (or 248) 

Sweden 08-782 18 10. 


PM 3632 not available in Australia, Canada. 
Hong Kong, Japan, Singapore and Taiwan. 


PHILIPS 
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The only electronics directory 
you need... 
1985-86 Electronics Buyers’ Guide 


Now available: 1985-86 Electronics Buyers’ Guide. Completely new listings of 
catalogs, new phone numbers, new addresses, new manufacturers, sales reps, 
and distributors! The total market in a book—three directories in one! 


J. 


Directory of 
manufacturers. Local 
sales offices, reps, and 
distributors, with phone 
numbers. Number of 
employees and engineers, 
dollar volume, name of 
company contact. 


1. 


Directory of products. 
Over 4,000 products, over 
5,000 manufacturers. 


2. 


Directory of catalogs. 
Includes six post-paid 
catalog inquiry cards for 
10-second ordering. 





The only book of its 
kind in the field. 


Price: $50 per copy 
If you haven’t got it, (Add $30 for air mail) 
you're not in the market. 


Send order with payment to: 
Barbara Copcutt 


Electronics Buyers’ Guide ce 


McGraw-Hill House @ 


To insure prompt delivery Maidenhead SL6 2QL, England — wei 
enclose your check now. | 
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When you write your 
valuable data on disks, 
you want to be sure you 
get the right disk. The 
“brain cells” of our mag- 
netic disks are special 
oxide particles so small 
and so extraordinarily 
uniform that we can 
create a very dense oxide a a ao 
layer to increase storage capacity. And our heat-resistant 
-jacket protects your data against high temperatures, resists 
deformation, and has a special fabric liner that continually 
cleans the disk. 

Every track of every floppy is certified error-free for all 
our 4 sizes: 8”, 51k”, 3'/2”, and 3”. Say bye bye to 
dropouts and hello to reliability your data deserves. Maxell 
floppies are indeed the write stuff. 





When every bit counts, it’s Maxell. 





LUBRICANTS IN EXCLUSIVE HEAF MAXIMUM 
OXIDE LAYER RESISTANT JACKET RELIABILITY 


OSS 


ERS, sco 


Hitachi Maxell, Ltd.: 3-3-1, Ginza, Chuo-ku, Tokyo 104 Phone: (03) 564-0801 Telex: J26391 MAXELL Maxell Europe GmbH: Emanuel-Leutze-Str. 1, 4000 Duisseldorf-Oberkassel, F.R. Germany Phone: 
(0211) 59510 Telex: 8587288 Maxell (U.K.) Ltd.: 1 Tyburn Lane, Harrow, Middlesex, HA1, 3AF. United Kingdom Phone: 01-423-0688 Telex: 893667 Hitachi Maxell, Ltd. Hong Kong Branch: 506, World 
Commerce Centre, Harbour City, Phase 1, Canton Road, Kowloon, Hong Kong Phone: 3-689243 Telex: 55724 MXLHK Hitachi Maxell, Ltd. Kuwait Office: c/o M/S Supplying Store, W.L.L., PO. Box No. 
1154, Kuwait, State of Kuwait Phone: 444882 Telex: MAX44122 KT Hitachi Maxell, Ltd. Singapore Office: c/o Hitachi (Singapore) Pte. Ltd., 18, Pasir Panjang Road, # 01-03 PSA Multi-Storey Complex, 


Singapore 0511 Phone: 2730838 Telex: 21216 
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The V20/V30 
superior performance at lower cost 


16-bit microprocessor 
pin compatible with 
pPD 8088 and pPD 8086 


Fast clock rates 
of 5, 8 and 10 MHz 


Extensive CMOS/NMOS 
peripheral devices 


Extremely fast CMOS 
microprocessors with flexible 
development support 


NEC’s proprietary CMOS 
technology and innovative 
dual bus architecture ce 
provide up to 40 per cent 
increase in speed and 
70 per cent reduction in power 
consumption over standard NMOS 
processors. This technology allows 
for extremely high densities, up 

to 700,000 transistors, on a single 
Chip. 

As direct replacements for the 
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NEC ORIGINAL MICROPROCESSORS 
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pPD 8088 and pPD 8086, the V20 
and V30 microprocessors use an 
enhanced set of 101 instructions 
and support 8- and 16-bit exter- 
nal data buses respectively. 
In addition, NEC offers 
,_ flexible development 
support: its stand-alone in- 
circuit emulator features built-in 
intelligence, on-line debugging 
at symbolic level, both active and 
passive probes and it can be con- 
nected to various standard hosts. 
The V-series standard microproces- 
sor family is also Supported by HP 
and Tektronix development tools 
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Powerful enhanced 


| ‘eS = = instruction set 


Proprietary dual bus 
architecture for 
better performance 





and is second sourced by Zilog 
and Sony. 


West Germany: Dusseldorf (0211) 650302, 
Telex 858 996-0; 

The Netherlands: Eindhoven (040) 445845, 
Telex 51923: 

France: Paris (1) 39469617, Telex 699499: 
Italy: Milano (02) 6709108, Telex 315 355; 
Sweden: Taby (08) 7567245, Telex 13839; 
UK: Motherwell (06 98) 732221, Telex 777565 
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DS GIVE IBM PCs 


HIGH-END GRAPHICS CAPABILITY 


IMAGRAPH’S CONTROLLERS DRAW AT 2.5 MILLION PIXELS PER SECOND 


i a high-resolution display required in 
work stations for applications such 
as computer-aided design and engineer- 
ing, graphic arts, and scientific work is 
becoming more available on personal 
computers. Now a new family of graph- 
ics controllers brings the speed and res- 
olution of high-end graphics systems to 
the IBM Corp. Personal Computer/XT 
and AT at as little as half the price of a 
stand-alone graphics work station. 
Imagraph, a startup in Woburn, 
Mass., offers a $4,495 graphics card that 
can be combined with a $4,000 PC AT 
for a graphics system with better reso- 
lution than a $17,000 Apollo work sta- 
tion. The Advanced Graphics Controller 
(AGC) products are also the first to com- 
bine all three leading-edge technologies 
designed for graphics equipment: the 
Hitachi Ltd. HD63484 Advanced CRT 
Controller (ACRTC) chip, NEC Corp.’s 
256-K video RAMs, and Advanced Micro 
Devices Inc.’s new 200-MHz 8151 video 
digital-to-analog converter. Thanks to 
this combination, the AGC achieves a 
drawing speed of 2.5 million pixels per 
second in a 60-Hz noninterlaced display. 
The Imagraph controllers’ drawing 
speed is faster than the boards in Num- 
ber Nine Computer Corp.’s Revolution 
series, which clock in at 2 million pixels/ 
s [Electronics, June 17, 1985, p. 61]. But 
in most other specifications, the two 
product lines are similar. Both use the 
Hitachi chip for the graphics engine and 
both have addressable display memory 
for 2,048 by 1,024 pixels, which is stan- 
dard on the Revolution line and an op- 
tion on the AGC boards. 
FAST FILLS. The engine on the AGC cof- 
troller board accepts drawing commapids 
directly from the PC’s CPU. The AGC 






drawing. Advanced commands suck 
patterned area fill, window clipping, 
to 16 zooming, panning, and scroll\ng 
are also executed swiftly. Display data 
is stored in the controller board’s dual- 
ported video RAM. The PC’s CPU ant 
direct-memory-access circuitry permit 
the PC to access video memory directly. 

The AGC boards are suitable for any 
application that requires high-speed col- 
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or graphics with high resolution. The 
company expects the product line to be 
used in PC AT-based CAD and CAE 
work stations, graphic-arts systems for 
page composition and pagination, and 
medical imaging applications, especially 
where a full-screen X ray or other im- 
age is to be displayed with high resolu- 
tion. imagraph also sees uses In geo- 
physical exploration, mapping, and in- 
dustrial process-control graphics. 

The three basic products are the $4,495 
AGC-1280, with a displayable resolution 
of 1,280 by 1,024 pixels; the $3,995 AGC- 
1024 (1,024 by 1,024 pixels); and the 
$2,995 AGC-512 (512 by 512 pixels). The 
AGC-1280 and AGC-1024 have displaya- 
ble memory 8 bits deep, and the AGC-512 
sports a 32-bit depth. With the 8-bit-deep 
memory planes, at 
be displayedsimultaneously from a pro- 








Bape sensor technology is here, 
and Honeywell Inc.’s Micro Switch 
division is hitting the $10 mark with the 
16PCD line of pressure sensors. Yet the 
company is not sacrificing design subtle- 
ties in the process. Despite its low cost, 
the 16PCD is a true wet/wet sensor—it 
ill tolerate most types of liquid media 
on both sides of the sensing chip. 

combination of elastomer O-ring 






256-eolors can 


SILICON PRESSURE SENSOR 
IS PRICED AT ONLY $10 








grammable palette of 16.8 million. Up to 
three of any of the 8-bit models can be 
stacked for 24-bit memory-plane depth. 

The AGC-1024 also comes in a $1,995 
4-bit-deep version. Another lower-cost 
version of the 1,024-by-1,024-by-8-bit con- 
troller has an interlaced 60-Hz refresh 
rate and sells for $2,500. 

A version of the AGC products for 
connection to the VMEbus will be avail- 
able in February. A Q-bus version for 
use with Digital Equipment Corp.’s Mi- 
croVAX II systems will be coming in 
March, says company founder and mar- 
keting manager Robert Wang. Delivery 
takes 30 days. -Tom Manuel 





Imagraph Corp., 400 W. Cummings Park, 
Suite 3600, Woburn, Mass. 01801. Phone 
(617) 938-5480 [Circle reader service num. 
ber 338] 





seals, the use of tape-automated bond- 
ing, and thin-film laser-trimmed resis- 
tors contribute to the lower cost. Silicon- 
diaphragm pressure transducers have 


gotten appreciably cheaper in the past 


10 years and “it’s still a price-elastic 
market,” says Jim Fitzsimmons, product 
manager for Micro Switch’s pressure- 
sensor operations. Since 1978, when a 
sensor-only, nonamplified device from 


















PRESSURE SENSORS (1 DATA CONVERTERS (] MEMORIES 


Micro Switch went for $30 in large 
quantities, the price has fallen to $15 
and now to $10. The price eventually 
will drop below $10, Fitzsimmons says. 
The seal design makes this pressure 
sensor truly rugged. The bonding pads 
on the IC were moved to the corners of 
the die to make room for the elastomer 
seals. Also, the ports that admit the 
pressure media to the diaphragm were 
ultrasonically welded in place. The re- 
sult is a device that can function in in- 
dustrial or process-control systems— 
where it puts the host computer directly 
in touch with the media being moni- 
tored—in barometric-pressure sensing, 
or in medical instrumentation. 
TAB SAVINGS. [Fitzsimmons also credits 
the integrated packaging design of the 
16PCD for lowering the cost. TAB as- 
sembly creates bonds up to 10 times 
stronger than conventional wirebonding 
and is less expensive. Only eight inter- 
connections are required, which in- 







A”: Devices’ 12-bit analog-to-digi- 
tal converter combines high-speed 
data conversion and internal track-and- 
hold functions in a single hybrid pack- 
age. The HAS-1201 operates at up to 1 
MHz and offers capabilities that are 
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ALL WET. A true wet/wet pressure sensor, the 16PCD uses 
tape-automated bonding to cut fabrication costs. 


12-BIT CONVERTER ALSO 
TRACKS, HOLDS AT 1 MHz 









creases reliability. The 
_| TAB connections are iso- 
| lated from the ambient 
medium by the O-ring 
| seals, and the suspended 
IC is supported by the 
TAB bonds. The result is a 
die isolated from the pack- 


i age and any stresses it 


may undergo in assembly 
or in operation. The entire 
sensor is enclosed in a 
miniature black thermo- 
plastic package with ter- 
minals for easy mounting 
on circuit boards. 

Models come in pressure ranges of 0 
to 5, 0 to 15, and 0 to 30 lb/in.*. They 
offer good linearity and sensitivity as 
well as repeatability, low hysteresis, and 
long-term stability. Thin-film resistors 
allow close control of sensor parame- 
ters. The on-chip resistors are connected 
in a four-active-element bridge for best 
linearity and sensitivity. 

Sensors are interchangeable, and cus- 
tomers can specify the seal material ac- 
cording to the demands of the medium 
in which the sensor will be used. The 
only limitation on this technology is im- 
posed by highly corrosive media that 
would affect the housing material, the 
silicon chip, or the elastomer seal. 

The 16PCD series costs $10 each in 
quantities of 5,000, and delivery takes 
four to eight weeks. -Ann Jacobs 





Micro Switch, 11 W. Spring St., Freeport, 
Il. 61032. 


Phone (815) 235-6600 [Circle 339] 









comparable to board-level products but 
at a fraction of their price. 

“In the past, you’d have to buy a sep- 
arate track-and-hold circuit and 12-bit 
ADC and tie them together,” says John 
Sylvan, the company’s technical market- 
ing specialist. “Now, you 
can just buy the HAS- 
1201, and all the specs are 















package for the system designer who 
needs to perform the entire ADC func- 
tion in the smallest possible space. 

Suitable for radar, medical instrumen- 
tation, and test systems, the HAS-1201 
provides up to 4,096 encode commands 
for complete 12-bit ADC functions. In- 
cluding the track-and-hold and timing 
circuits with the converter ensures accu- 
rate signal conversion through 1 MHz. 
Aperture time (delay) is 30 ns. 

The linearity of the HAS-1201 is speci- 
fied at =% least significant bit, with 
guaranteed monotonicity over the speci- 
fied operating temperature range. 

The HAS-1201 comes in three ver- 
sions, with the HAS-1201KM specified 
for operation over a 0°C to +70°C case- 
temperature range. Both the HAS- 
1201SM and the HAS-1201MB versions 
are rated from -25°C to +85°C, but will 
continue with degraded performance 
from -55°C to +100°C. 

CRITICAL SPECIFICATIONS. The convert- 
er accepts bipolar or unipolar 5- or 10-V 
signals with 1,000- or 2,000-Q input im- 
pedance, respectively. In high-speed ap- 
plications, for which dynamic specifica- 
tions are even more critical than de per- 
formance, the HAS-1201 offers typical 
in-band harmonics of 80 dB, with a 68- 
dB signal-to-noise ratio and a 30-ps aper- 
ture uncertainty. The typical =£3-dB 
bandwidth for the converter is 2 MHz 
for both small and large signal inputs. 

Digital outputs for the HAS-1201 are 
TTL-compatible, and output coding is 
straight binary, offset binary, or 2’s 
complement. | 

Prices for the HAS-1201 start at $895 
in lots of 100 pieces; the 1201SM and 
1201SMB are priced at $569 and $692 
each, respectively, in like quantities. De- 
livery is from stock. All three versions 
of the HAS-1201 come in 2.4-by-1.6-by- 
2.0-in. hermetically sealed metal pack- 


| ages and use standard supply voltages 


of +15 V, +5 V, and -5.2 V. Power 
consumption is 3.0 W. —Debra Michals 


Analog Devices Inc., 2 Technology Way, 
Norwood, Mass. 02062. 


Phone (617) 329-4700 [Circle 340] 




























AMD PACKS PROMs 
WITH DIAGNOSTICS 
Our diagnostics, in the form of a 
serial shadow register (SSR), have 
been added to Advanced Micro Devices 
Inc.’s line of 4-bit-wide registered 
PROMs. The shadow register, so named 
because it is undetectable unless activat- 


ed by the user, enables board designers 
and service technicians to find hard- 

















li guaranteed.” Using sepa- 

| rate components would 
cost about $485, Sylvan 
says, and comparable 
board-level products can 
run as high as $3,000. The 
company designed the 
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COMPLETE. Analog Devices’ 
12-bit hybrid tracks, holds, 
and converts analog signals 
of up to 1 MHz. 
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COMPONENTS (] DEVELOPMENT SYSTEMS 


ware-related system problems quickly 
and systematically within a single sys- 
tem cycle. 

The family consists of three bipolar 
parts—Am27S65A, Am27S75A, and 
Am27885A—that contain two 4-bit regis- 
ters each and 1-, 2-, and 4-K-byte capaci- 
ties, respectively. System cycle times 
are 33, 37, and 39 ns, respectively. These 
registered PROMs complete AMD’s on- 
chip diagnostics family, which includes a 
registered static RAM, the Am9151, and 
a fuse-programmable controller, the 
Am29PL141. 

In the diagnostic mode, users can set 

the state of the regular register, clock 
the system, and follow data through the 
system to pinpoint where data changed 
incorrectly. “Without the serial register, 
you might need to cycle a system 65,000 
times to get enough information for 
analysis,” says Chris Henry, marketing 
manager for registered PROMs. “With 
these diagnostics, you need to cycle 
your system only once.” 
HALF THE POWER. All parts come in 24- 
pin, 300-mil-wide ceramic and _ plastic 
packages, which occupy about one third 
the board space of standard discrete 
PROMs and registers. They are also 
available in plastic DIPs and leadless 
chip carriers. Also, the company claims 
the PROMs consume 50% less power 
than separate PROM and register combi- 
nations, and they use platinum-silicide 
fuses that increase reliability and pro- 
gramming yields, the company says. 

Although the company says adding 
on-board diagnostics “slightly  in- 
creases” the price of these PROMs, 
Henry and product marketing engineer 
Erik Cleage say the savings in time and 
components will make up for the few 
extra dollars. 

“As system complexity increases, it 
becomes much harder to find problems 
in board designs,’ says Cleage. “De- 
signers spend about 40% of their time in 
layout, and the other 60% finding errors. 
Companies usually end up swapping out 
faulty boards instead of fixing them, be- 
cause it takes so much time, so there’s 
always a roomful of boards that no one 
ever gets around to.” He says that on- 
chip diagnostic capabilities, which are of 
“special significance to production-line 
managers, program managers, and re- 
pair personnel,” will help solve these 
problems. 

The Am27S65A, Am27S75A, and 
Am27S85A are in production and can be 
ordered now. In orders of 100 pieces, 
the PROMs sell for $18.50, $29.00, and 
$46.00, respectively. -—Denise Caruso 


Advanced Micro Devices Inc., 901 Thomp- 
son PI., P.O. Box 3453, Sunnyvale, Calif. 
94088. Phone (408) 732-2400 [Circle 341] 
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TRANSFORMER IS 
SURFACE MOUNTABLE 


The models 4253 and 4290  surface- 
mountable transformers suit applica- 
tions requiring high-density pe boards. 
The 4253, a miniature pulse transform- 
er, comes in both a medium-profile pack- 


























age and a flatpack configuration. The 
first package offers J-leads for direct 
soldering to boards. The flatpack’s leads 
permit reflow-solder attachment. 

The 4290 is a subminiature pulse 
transformer designed as a_ low-cost, 
open-frame commercial device. It comes 
in a polyimide carrier with solder pads 
for reflow-soldering. Commercial-grade 
versions of the 4290 range from $25 to 
$50 in lots of 1,000 pieces or more. 
Bournes Inc., 1200 Columbia Ave., River- 
side, Calif. 92507. 


Phone (714) 781-5071 [Circle 351] 


TRANSFORMERS SENSE 
CURRENTS AT 50 kHz 


The EP150000 series of current-sensing 
transformers enables the designer to 
add on-board current sensing for appli- 
cations ranging from power supplies to 
electronic motion control. 

For power-supply applications, the 
current transformer can replace power- 
dissipating resistors. Its frequency re- 
sponse of 20 to 50 kHz allows it to be 
used in switching power supplies that 
operate over the same frequency. 












































































Peak current sense for the transform- 
ers is up to 20 A, and they operate from 
-10°C to +125°C. Intended for pe-board 
mounting, the transformers come in a 
transfer-molded epoxy package. A 0.17- 
in. hole allows insertion of the wire 
whose current is to be sensed. The 
EP150000 transformers cost $3.00 in 
quantities of 1,000. Delivery takes 6 
weeks. 

PCA Electronics Inc., 16799 Schoenborn 
St., Sepulveda, Calif. 91343. 
Phone (818) 716-7922 


FAST OP AMP WORKS 
IN LOW-GAIN DESIGNS 


The CLC231 Buff-Amp solves the high- 
speed, low-gain tradeoff encountered 
with other operational amplifiers, the 
manufacturer claims. The part operates 
at gains of +1 to +5, thus making it a 
low-gain design alternative to low-preci- 
sion open-loop buffers and _ oscillation- 
prone conventional op amps. The op 
amp boasts a 12-ns settling time. 

The Buff-Amp features a 95-MHz full- 
power bandwidth and a high output 
drive. Applications include communica- 
tions and instrumentation. The CLC231 
is specified for a 100-9 load, thereby 
freeing the designer of having to inter- 
pret a data sheet that assumes unrealis- 
tically large load resistances. 

An 18-mA supply current enables de- 
signers to stay within thermal and pow- 
er budgets, the company claims. The 
part can operate on supplies as low as 
+5 V and 5 mA while retaining nearly 
half of the 165-MHz -3-dB bandwidth. 

The CLC231 Buff-Amp comes in a 12- 
pin TO-8 package and costs $105 in 100- 
piece quantities. Delivery is from stock. 
Comlinear Corp., P.O. Box 20600, Fort 
Collins, Colo. 80522. 
Phone (303) 226-0500 


DEVELOPMENT SYSTEM 
HANDLES INTEL CHIPS 


Now designers working with Intel Corp. 
microprocessors don’t have to rely sole- 
ly on the manufacturer for their devel- 
opment-system support. Access-IIe from 
Genesis is an economical ‘“no-card-re- 
quired” version of the company’s Ac- 
cess-II development system. 

The package, which sells for $495, 
runs on an IBM Corp. Personal Comput- 
er or compatible. The user doesn’t need 
a plug-in card, but he does have to re- 
place the computer’s 8088 or 8086 with a 
supplied NEC Corp. V-20 or V-30 proces- 
sor. Besides the V-20 or V-380 and emula- 
tion software, the package comes with 
the Net data-link program for transfer- 
ring source-code and object-code files 
between the computer and an Intel de- 
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velopment system. | 
PC AT owners can get the Access-II 
package for $995. This Intel-compatible 
development system includes a plug-in 
card containng a Z80 microprocessor 
and 64-K of RAM. Otherwise, the pack- 
ages are the same. The manufacturer 
says that Access-II runs the Intel’s Isis 
software much faster than an Intel de- 
velopment system does, while preserv- 
ing the customer’s investment in Intel 
software. Both Access-II and Access-IIe 
are available now. 
Genesis Microsystems Inc., 196 Castro St., 
Mountain View, Calif. 94041. 
Phone (415) 964-9001 


PROM PROGRAMMER 
WORKS FROM IBM PC 


A development system for both PROMs 
and programmable logic arrays capital- 
izes on the popularity of the IBM Corp. 
Personal Computer in engineering envi- 
ronments. As many as four Allpro sys- 
tems can be clustered to a single PC. 
Every programming socket pin is 
software-programmable for voltage, 
current, and slew rate, so programming 
new parts requires only software up- 
dates. Upgrades for new devices can be 
installed by floppy disk or by modem 
transmission. Available now, the Allpro 
sells for $2,900. Soon Allpro will also be 
available in a completely stand-alone 
version, which will contain a PC-compati- 
ble motherboard. 
Logical Devices Inc., 1321 N.W. 65th 
Place, Fort Lauderdale, Fla. 33309. 
Phone (805) 974-0975 [Circle 378] 
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CONVERTING ANALOG 
SCOPES TO DIGITAL 


The Model 602 Dual Trace Scope Memo- 
ry is an add-on device that converts a 
standard analog oscilloscope into a dual- 
channel digital storage scope. It func- 
tions as a conventional dual-channel 
storage scope or in a comparison mode 
that allows storing and comparing new 
waveforms on one channel against a 
standard stored on the other. 

The instrument stores both analog 
and digital signals in a single sweep. It 
features 18 selectable sample times with 
a 1.4-MHz maximum sampling rate. 
Each input is selectable in eight ranges. 
Each channel has 2-K of memory for 
data storage. 

The Model 602 costs $895. Delivery is 
from stock. 

Sibex Inc., 3320 U.S. 
Clearwater, Fla. 33519. 
Phone (813) 786-3001 


CARD TURNS A SCOPE 
INTO AN ANALYZER 


The Spectrascope board, a plug-in with 
cables and the required software for an 
IBM Corp. Personal Computer and com- 
patibles, uses the PC’s computational 
power to convert a digitizing oscillo- 
scope into a spectrum analyzer. Time- 
domain data is downloaded from the 
scope into the PC, then converted into 
frequency-domain data by the Spectra- 
scope’s software. Otherwise, the time- 
domain data can simply be displayed on 
the PC or stored on a floppy disk. 

The user accesses Spectrascope by 
means of pull-down windows to cali- 
brate the oscilloscope; then all subse- 
quent displays are scaled and annotated 
automatically. A 0- to 50-MHz spectrum 
is possible with a 100-MHz scope. Spec- 
trascope’s dynamic range is over 90 dB, 
depending on the scope’s specifications. 
Because it can capture and store a sig- 
nal, the board enables analysis of single- 
event transients. 

Spectrascope costs $695. Delivery 
takes four to six weeks. 

Microsignal, P. O. Box 60312, Santa Barba- 
ra, Calif. 93160. 
Phone (805) 964-2227 


19N, Suite 410, 
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DEVICE MIXES IMAGES 
FROM EIGHT CAMERAS 


Framesplitter, a hardware device for 
machine-vision systems, combines the in- 
put from several solid-state video cam- 
eras into a single composite image. 
Framesplitter processes up to eight 
camera inputs in a single step, boosting 
the speed of multiple-camera machine- 
vision systems. Without Framesplitter, 


such systems would have to process one 
video input at a time to gain a 360° view 
of a part. 

Framesplitter sells for $5,300 and is 
available from stock. | 
Pattern Processing Technologies Inc., 511 
11th Ave. S., Minneapolis, Minn. 55415. 
Phone (612) 339-8488 [Circle 357] 


COMPUTER BOARD 
HAS BUILT-IN SASI 


The Micro-20 single-board computer car- 
ries a Shugart Associates System Inter- 
face, which provides a large, flexible ar- 
rangement of peer-to-peer connections. ° 
A 16-bit expansion connector allows the 
systems integrator to add off-the-shelf 
or custom I/O interfaces. The board, 
which measures 8.8 by 5.8 in., mounts 
on and uses the same power connector 
and supply voltages as a standard 5%4- 
in. disk drive. The board also holds four 
serial ports, one 8-bit parallel port, and a 
floppy-disk controller. 

The heart of the system is a 68020 
microprocessor and an optional 68881 
floating-point coprocessor with 2 mega- 
bytes of 32-bit-wide RAM and up to 256- 
K bytes of 82-bit-wide EPROM. 

The price, in lots of 25, is $2,200; this 
includes a second board with RS-2382-C- 
level translation and four connectors for 
the ports. Delivery is from stock.. 

GMX Inc., 1337 W. 37th Place, Chicago, Ill. 
60609. Phone (312) 927-5510 [Circle 359] 


4-Mb MEMORY CARD 
FITS MICROVAX Il 


The QM-630 family of memory boards 
offers 2 and 4 megabytes of dynamic 
RAM on single quad-wide boards that fit 
an expansion slot on the MicroVAX II. 
The boards use Digital Equipment 
Corp.’s 82-bit-wide Q-bus, and are fully 
hardware- and software-compatible with 
the supermicrocomputer. 

Data integrity is maintained through 
byte-parity generation and checking. 
The company, which also makes mass- 
storage systems for the Q-bus, lists the 
4-megabyte QM-630 memory board at 
$2,495. Delivery is from stock. 

Qualogy Inc., 2241 Lundy Ave., San Jose, 
Calif. 95131. 


Phone (408) 946-5800 [Circle 362] 
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NOISE. A free 20-page catalog, “Solid- 
State Noise Diodes, Sources, Modules, 
and Instruments,” details Micronetics’ 
complete line, which covers audio fre- 
quencies to 70 GHz. The catalog gives 
design and application information on ba- 
sic broadband types, high-output-level 
modules, and a full line of noise-source 
instruments, as well as noise diodes and 
chips. Another section describes the com- 
pany’s noise-source calibration services. 
Copies of the catalog are available by 
calling (201) 767-1820 or write to Microne- 
tics Inc. at 86 Oak St., Norwood, N. J. 
07648. [Circle reader service number 421] 



















TRANSISTORS. The SOT7-23 Transistor 
and Diode Selection Guide and the Su- 
per E-Line Transistor Technical Hand- 
book are free publications from Ferranti 
Semiconductors. The six-page product- 
selection guide features the Optimum- 
profile SOT-23, a  surface-mounting 
package that permits users to clean and 
run interconnection lines underneath it. 
The 112-page handbook contains fully 
characterized data on devices with 
breakdown voltages specified to 800 V 
and collector currents specified to 2 A 
continuous, 6 A pulsed. Both are avail- 
able from Ferranti Electric’s Semicon- 
ductor Division, 87 Modular Ave., Com- 
mack, N. Y. 11725. Phone (516) 548-0200. 
[Circle 422] 












EIA STANDARDS. The Electronic Indus- 
tries Association has published two new 
standards: Interim Standard No. 5-A, 
“Packaging Material Standards for ESD 
Sensitive Items” ($15 per copy), and 
Joint Electron Device Engineering 
Council Standard No. 22-A, “Test Meth- 
ods and Procedures for Solid State De- 
vices Used in Transportation/Automo- 
tive Applications” ($22). A new Jedec 
publication, No. 108, is titled “Distribu- 
tor Requirements for Handling Electro- 
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static-Discharge Sensitive (ESDS) De- 
vices” ($5). All are available from the 
EIA Sales Office, 2001 Eye St. N. W., 
Washington, D.C. 20006. Phone (202) 
457-4981. [Circle 427] 


PRESSURE. Over 150 pages of applica- 
tion notes make up the free Pressure 
Sensor Handbook. The applications re- 
side in medical equipment, energy man- 
agement, and automotive, avionic, and 
agricultural-electronics manufacturing. 
The notes describe SenSym Ine.’s IC 
pressure sensors and transducers in- 
cluding absolute, differential, and gauge 
types from 0 to 1 psi and up to 5,000 psi. 
One section discusses accuracy and 
autoreferencing. Write to the company 
at 1255 Reamwood Ave., Sunnyvale, 
Calif., 94089 for a copy, or call (408) 744- 
1500. [Circle 423] 







DATA COMMUNICATIONS. Wideband and 
short-haul modems, data-over-voice and 
data-service units, and network-perfor- 
mance analyzers are among the new 
products featured in this 24-page cata- 
log. Previously released products in- 
clude the Omnimode series of intelligent 
modems and Datacryptor data-encryp- 
tion devices. Catalog 3C697 is free from 
Racal-Milgo, MS D214, P. O. Box 407044, 
Fort Lauderdale, Fla. 33340. Phone (305) 
475-1601. [Cirele 424] 



































ENTREPRENEURSHIP. “Starting a High 
Technology Company—Strategies for 
Success” draws on interviews with the 
founders and senior managers of high- 
tech companies, so its advice to the 
would-be startup is based on solid expe- 
rience. All too often, the difficulties ap- 
pear simply too great, the interviewees 
say, discouraging many entrepreneurs 
who have no developed product to offer 
potential investors. Instead of rehashing 
methods of acquiring cash or lines of 
credit that work only for the “haves,” 
this booklet suggests alternative 
paths—from identifying the product to 
drawing up a business plan that will 
attract capital, and, finally, manufactur- 
ing and daily operations. The booklet 
comes free from Deloitte Haskins & 
Sells High Technology Group, 128 
Queen Victoria St., London EC4P 4JX; 
or from nominated high-tech branches 
of Barclays Bank. [Circle 434] 







































INTERCONNECTION. A full-product line 
for 1986 from Molex Inc. has sections on 
0.1-in.-centerline modular interconnec- 
tion systems; 0.5-in.-centerline ribbon-ca- 
ble connectors; pe-board interconnection 
systems and edge connectors; fiber-optic 
links, telecom, and modular-I/O connec- 
tors; flat flexible-circuitry connectors; 
various sockets and receptacles; and sol- 
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derless terminals. Write to the company 
at 2222 Wellington Ct., Lisle, Il. 60532 
and ask for catalog 850. Phone (312) 969- 
4550. [Circle 426] 















DATA BOOKS. The following companies 
are offering their most recent data 
books: 

1985 Gate Array Databook. Gould/ 
AMI Semiconductors, 3800 Homestead 
Rd., Santa Clara, Calif. 95051. 

Phone (408) 246-0330 [Circle 428] 

June 1985 Full Line Catalog. Micro 
Power Systems Inc., 3100 Alfred St., 
Santa Clara, Calif. 95050. Phone (408) 
727-5350 [Circle 429] 

1986/1987 IC Data Book—Linear 
and Conversion Products. Precision 
Monolithics Inc., 1500 Space Park Dr., 
P.O. Box 58020, Santa Clara, Calif. 
95052. Phone (408) 727-9222 [Circle 480] 

PF474 Product Data Book. Proximity 
Technology Inc., 3511 N.E. 22nd Ave., 
Fort Lauderdale, Fla. 38308. 

Phone (805) 566-8511. [Circle 431] 

Linear Integrated Circuits. Rayth- 
eon Co., Semiconductor Division, 350 EI- 
lis St., Mountain View, Calif. 94039. 
Phone (415) 968-9211 [Circle 482] 

VLSI Data Book. TRW Electronic 
Components Group, LSI Products Divi- 
sion, P.O. Box 2472, La Jolla, Calif. 
92038. Phone (619) 457-1000 [Circle 433] 



















































SEMICONDUCTORS. A 24-page catalog 
from Mitsubishi Electronics America 
Inc.’s Semiconductor Division highlights 
the company’s expanded power-module 
line and optical products. It also indexes 
memory products, microcontrollers and 
microprocessors, logic products, inter- 
faces, and gate arrays. One section de- 
scribes IC packages. For a free copy, 
contact the literature administrator at 
(408) 730-5900, or write to the company 
at 1050 E. Arques Ave., Sunnyvale, 
Calif. 94086. [Circle 425] 
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DESIGN PROBLEMS? 


CIRCUITS AND SOFTWARE | | BUSCON TO BOW AS SHOW FOR BUS SYSTEMS 


FOR 
ELECTRONICS ENGINEERS 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


focuses strictly 
on design problems! 





Access stimulating, clever ap- 
proaches that can speed your 
creative design concepts. 


This indispensable source con- 
tains hundreds of circuit sche- 
matics, block diagrams and 
computer programs that are con- 
veniently organized into 25 vital 
categories by function. 


Design appropriate circuitry to 
meet challenging specifications. 
Save time by adapting proven 
circuits and software to a wide 
range of applications. 


Save money and increase pro- 
ductivity by avoiding costly de- 
Sign errors. 


Don't take the chance of being 
less than on top of the latest cir- 
cuitry developments. 


ORDER YOUR COPY NOW! 


mn eee el. 


" Electronics peeeee Books 
Hightstown, NJ C8520 


Rox 54 
Wl: 
or d 


ya Ss 
McGraw-Hill Int'l. Pub.Co. Wali Fy 
Attn: ECC 

McGraw-Hill House 

Maidenhead, Berkshire SL6 2QL 
England 


Send me 
for $19.95 each. 

_| Payment enclosed 

_| Send proforma invoice 


copy (copies) of R370 











SAN JOSE 
Busco’ will mark “the first time 
that all bus systems people have 
been under one roof,” says Ed Grazda, 
education director of Buscon Inc., the 
privately incorporated organization that 
puts on the show. Buscon’s 32 papers 
and six seminars will cover such topics 
as standard and advanced buses and the 
Manufacturing Automation Protocol. 
Conference attendees will hear 
about the advantages and disadvan- 
tages of various advanced bus systems 
in presentations on Multibus II, VME- 
bus, NuBus, Fastbus, and Futurebus. 
One key presentation will be given by 
Paul Borrill, who will compare the ma- 
jor 32-bit buses. Borrill, the technical 
manager for Spectra-Tek UK Ltd. and 
chairman of the IEEE group working 
on Futurebus, claims that “Futurebus 


Buscon/86, MultiDynamics Inc. (Anne We- 
ber, Buscon/86, 17100 Norwalk Blvd., Suite 
116, Cerritos, Calif. 90701), Convention Cen- 
ter, San Jose, Calif., Jan. 15-16. 


The MAP Users’ Group Meeting, Society of 
Manufacturing Engineers (1 SME Dr., Dear- 
born, Mich. 48121), Sheraton Centre, Toron- 
to, Jan. 15-16. 


1986 Winter Usenix Technical Confer- 
ence, Usenix Association (Usenix Confer- 
ence Office, P.O. Box 385, Sunset Beach, 
Calif. 90742), Marriott Hotel-City Center, 
Denver, Jan. 15-17. 


Forum ’86, Recognition Technologies Users 
Association (P.O. Box 2016, Manchester 
Center, Vt.05255), Dallas Marriott Hotel, Dal- 
las, Jan. 19-22. 


O-E/Lase ’86, International Society for Opti- 
cal Engineering (P.O. Box 10, Bellingham, 
Wash. 98227-0100), Los Angeles Marriott 
and Airport Hilton hotels, Jan. 19-24. 


ASEE ’86: Advanced Semiconductor Equip- 
ment Exposition & Technical Conference 
(Cartlidge & Associates Inc., 1101 S. Win- 
chester Blvd., San Jose, Calif. 95128), San 
Jose Convention Center, Jan. 21-23. 


World Conference on Electronic Printing 
and Publishing, George Washington Univer- 
sity (Henry B. Freedman, Electronet Informa- 
tion Systems Inc., 2000 Pennsylvania Ave. 


is clearly the technical leader.” He 
chaired the Multibus II committee un- 
til recently and was one of the authors 
of the VMEbus specification. 

Borrill considers Futurebus the most 
suitable system for multiprocessing, 
partly because it handles cache memory 
better than the others. Paul Sweazey of 
Tektronix Inc., Wilsonville, Oregon, will 
deliver a paper on the Futurebus Cach- 
ing System that he helped develop. 

Borrill admits readily that the 32-bit 
commercial battle is between VMEbus 
and Multibus II because of the heavy 
product support each has mustered. 
“People don’t always have time or the 
ability to figure which bus is best,” Bor- 
rill says. Yet he thinks Futurebus will 
get more attention in a couple of years 
“after everyone has experience using 
one multiprocessing system.” 





Crosstalk ’86, EIA (EIA, Crosstalk 86, 2001 
Eye St. N. W., Washington, D. C. 20006), Hy- 
att Palm Beaches, West Palm Beach, Fla., 
Jan. 26-29. 


1986 Reliability and Maintainability Sym- 
posium, IEEE (Norman Kutner, Westing- 
house Electric Corp., 401 E. Handy Ave., 
Sunnyvale, Calif. 94088), Riviera Hotel, Las 
Vegas, Jan. 28-30. 


Communications Networks ’86, CW Com- 
munications Inc. (P.O. Box 880, Framing- 
ham, Mass. 01701), Washington Convention 
Center, Washington, Jan. 28-31. 


ASTM International Symposium on Semi- 
conductor Processing, American Society 
for Testing and Materials (1916 Race St., 
Philadelphia, Pa. 19103), Red Lion Inn, San 
Jose, Calif., Jan. 28-31. 


Robotic Industries Association Meeting, 
Robotic Industries Association (P.O. Box 
1366, Dearborn, Mich. 48121), Sheraton, 
Scottsdale, Ariz., Jan. 29-31. 


RF Technology Expo, RF Design magazine 
(Jim MacDonald, RF Design, 6530 S. Yosem- 
ite St., Englewood, Colo. 80111), Anaheim 
Hilton and Towers, Anaheim, Calif., Jan. 30- 
Feb. 1. 


Aerospace Applications Conference, 
IEEE (Warren Schwarzmann, TRW Inc., 4 
Aurora Dr., Rolling Hills Estates, Calif. 


Name N.W., Washington, D.C. 20006), George | 90274), Four Seasons Lodge, Steamboat 
Washington University, Jan. 22-24. Springs, Colo., Feb. 1-8. 
Company 
Space Addeaas 1986 SCS Multiconference, Society for | Power Engineering Society Winter Meet- 
Computer Simulation (Simulation Councils | ing, IEEE (J. G. Derse, 1030 Country Club 
City State Zip Inc., P.O. Box 2228, La Jolla, Calif. 92038), | Rd., Bedminster, N. J. 07921), New York 
7 Allow 4-6 weeks for delivery. 4 Bahia Hotel, San Diego, Jan. 23-25. Penta Hotel, New York, Feb. 2-7. 
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product listings. (approx. 700 
pages) 
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@ Number of engineers at 
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employees. 

@ Annual dollar sales volume. 

® Local sales offices and 
manufacturers 
representatives. 

@® Local distributors. 
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company's advertisements. 

@ Offers FREE current catalog 
retrieval service (approx. 1300 
catalogs] 


Price: $40 UsA & Canada 


$50 elsewhere 
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FIAT, DEC FORM 
AUTOMATION TEAM 


Comau, the robotics subsid- 
lary of Italy’s Fiat SpA, and 
Digital Equipment Corp. 
have decided to team up to 
market  factory-automation 
systems. Their 50-50 joint 
venture, to be called Sesam, 
will base its products on flex- 
ible manufacturing systems 
from Fiat and data-process- 
ing equipment from DEC, of 
Maynard, Mass. The two 
companies are _ projecting 
sales for their venture of 
more than $200 million by the 
end of the decade with an es- 
tablished employee base of 
some 200. 





























APPLE ANNOUNCES 
RECORD EARNINGS 


After a tumultuous year that 
saw the resignation of its co- 
founder Steven Jobs, the 
closing of half its factories, 
and the laying off of more 
than a fifth of its work force, 
Apple Computer Inc. has an- 
nounced record earnings for 
the current quarter. The Cu- 
pertino, Calif., company says 
it expects net income for its 
first fiscal quarter, ending 
Dec. 27, to be $52 million, a 
13% increase over the $46 
million it earned in the same 
quarter a year ago. Analysts 
point out, however, that the 
increased earnings were car- 
ried on the back of the corpo- 
rate cutbacks and not on 
sales, which actually de- 
creased from $698 million for 
the quarter in 1984 to $525 
million this year. 



















1985 A LOSER 
FOR TANDON 


Troubles continue for the re- 
cession-plagued personal 
computer industry. Particu- 
larly hard hit is Tandon Corp. 
The Chatsworth, Calif., disk- 
drive maker last week re- 
ported a loss of $135.4 million 
for its 1985 fiscal year on 
$268.8 million in sales, a 30% 
drop from 1984. The tide of 
red ink—far greater than fi- 
nancial analysts had expect- 


80 




















ed—largely stemmed from 
$137 million in inventory 
write-downs of unsold drives, 
the company says. What es- 
pecially hurt was a cutback 
by IBM Corp. of its drive pur- 
chases to only $91 million for 
the year, from about $232 
million. Tandon has moved to 
free itself from heavy reli- 
ance on IBM by producing its 
own personal computers. The 
company says it has con- 
tracts to deliver $300 million 
in personal computers and 
work stations to two compa- 
nies beginning in mid-1986, 
but declined to identify them. 

















SNAG DEVELOPS 
IN MILITARY SWAP 


The first transfer of military 
technology from Japan to the 
U.S. is being delayed by ne- 
gotiations over the reported 
$37 million price tag. That’s 
the asking price for a missile- 
guidance system developed 
by the Japan Defense Agen- 
cy that reportedly is more re- 
liable than conventional ra- 
dar-homing and __ infrared 
heat-seeking systems. 



















FAIRCHILD WORTH 
CUT $485 MILLION 


Shareholders of Schlum- 
berger Ltd. took it on the 
chin when the French indus- 
trial conglomerate devalued 
its Fairchild Semiconductor 
Corp. subsidiary by $485 mil- 
lion. Fairchild had been val- 
ued at about $800 million on 
Schlumberger’s books; the 
cuts include $250 million in 
“goodwill” (the premium paid 
over book value when the 
French company bought Fair- 
child in 1979), plus more than 
$100 million for disposal of 
obsolete buildings and equip- 
ment. In cleaning up Fair- 
child’s balance sheet, the 
fourth-quarter earnings of 
Schlumberger shares were 
cut $1.62. The action should 
not affect the operations of 
the Cupertino, Calif., semi- 
conductor manufacturer. 
Fairchild president Donald 
Brooks says Schlumberger 
remains firm in its support 
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and “will continue to fund 
Fairchild. They will be invest- 
ing [in Fairchild] for the next 
two years.” 
























MOTOROLA SETTLES 
SUIT AGAINST UTC 


Motorola Inc., Schaumburg, 
Ill., and United Technologies 
Corp., Hartford, Conn., have 
quickly settled out of court a 
federal lawsuit that alleged 
infringements of 68000 micro- 
processor patents. Motorola 
charged that UTC had re- 
leased confidential material 
on the 68000 family while op- 
erating Mostek Corp., Car- 
rollton, Texas, a second 
source for the 16-bit micro- 
processor |[Electronics, Dec. 
16, 1985, p. 88]. 




























PHILIPS UNIT 
LEAVING DALLAS 


“Big D” has also stood for 
departure of computer com- 
pany operations from Dallas. 
The latest to move a subsid- 
lary headquarters from Dal- 
las is Philips Information 
Systems, part of Philips of 
the Netherlands. The subsid- 
lary, which markets word- 
processing, personal comput- 
er, and office systems, will 
move to Washington by mid- 
1986 to be closer to its gov- 
ernmental customer base. 
Dallas has also seen pullouts 
of computer subsidiaries and 
assembly plants by Harris, 
Xerox, and Apple Computer. 























XIDEX BUYS INTO 
SPUTTERED MEDIA 


Xidex Corp., Mountain View, 
Calif., increased its penetra- 
tion in the sputtered-media 
business by acquiring Trime- 
dia Corp. of nearby Fremont. 
Xidex, a diversified data-stor- 
age manufacturer, had a 
small sputtered-media opera- 
tion but says that Trimedia 
was six months ahead in the 
technology. Trimedia, a 1983 
startup, 1s one of the leading 
suppliers of sputtered media. 
It’s the third acquisition in 
two months for Xidex. It paid 
$92.9 million for Charlton As- 













sociates of Irvine, Calif., a 
manufacturer of 5%4-in. hard 
disks, and more than $55 mil- 
lion for Control Data Corp.’s 
Peripheral Products division 
in Minneapolis. 



















COMPUTERLAND 
SETTLES DISPUTE 


Two Computerland Corp. 
franchisees have been named 
to the company’s board of di- | 
rectors in the aftermath of a 
legal agreement severing the 
Hayward, Calif., retailer 
from a court battle over 
Computerland stock owned 
by William Millard, its 
founder. Under the agree- 
ment, Millard quit as board 
chairman and investors Mi- 
cro/Vest, the other litigant, 
agreed to release Computer- 
land from hability in its suit. 



























GCA REACHES 
LOAN AGREEMENT 


Semiconductor manufactur- 
ing-equipment maker GCA 
Corp., which recently default- 
ed on loans, has reached an 
agreement with its lenders to 
raise additional capital. The 
Bedford, Mass., company will 
defer interest payments due 
over the next six months and 
sell its Instruments and 
Equipment Group based in 
Chicago as well as real estate 
holdings. The package should 
raise about $20 million, says 
a GCA spokesman, adding 
that despite rumors, the com- 
pany had no interest in being 
acquired. GCA now expects 
its fourth quarter loss will 
likely exceed the $27.4 million 
loss in the third quarter. 






































ASAHI CHEMICAL 
ADDS LSI LAB 


Asahi Chemical Industry Co., 
Osaka, Japan, is expanding 
its entry into electronics with 
the opening of a large-scale 
integrated-circuit research 
and development laboratory 
in Atsugi, a Tokyo suburb. 
Asahi has hired 50 engineers 
to develop manufacturing ca- 
pability and products as well 
as to design gate arrays. 
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TELECOMMUNICATIONS ENGINEERS 





in 


talent is here. The experience fay 
is here. And if the past is prologue, then==& 
Bier Hayes technological breakthroughs are close at hand. For years now 
we have been assembling the Hayes engineering and technical support team 
to lead a telecommunications revolution from either Atlanta or San Francisco. 
Not simply to compete, but to set the standard for others to follow. To that end, 
we have designed an engineering environment superior to any in the indust 
d we have recruited some of the engineering world’s best young talent a 
/ »amed them with seasoned professionals. The chemistry is right 
ong you who have searched for just such an opport 
if you're ready to make a career com 
take a good, hard look 


‘There’ sal 


* HARDWARE/SOFTWARE DESIGN ENGINEER | 
¢ SOFTWARE PROGRAMMERS AND ANALYSTS — 
¢ MANUFACTURING/TEST ENGINEERS ~ 


¢ PRODUCT DEVELOPMENT ENGINEER as lat yey? 
¢ QUALITY/RELIABILITY ENGINEERS Na Wf ‘ als yy 
iterested, qualified candidates should forward a confidential Ww My Ww Nw 
‘resume to: HAYES MICROCOMPUTER PRODUCTS, INC. 


Dept. 85- 315, PO Box 105203, Atlanta, GA 30348. An Equal 
: : ey Bayle MIF. 















e {million pixels/second image load 
e 3D accelerator SPACE MACHINE option 
e MicroVMS and RSX drivers 


_WMatrox now offers two new intelligent color graphics boards forthe | The QG-640 is the perfect solution for OEM's requiring the si 
Q-Bus. [he QG-1280 and QG-640 provide the speed and resolution performance but with less resolution; 640 x 480, at 50% les: 
necessary to upgrade DEC's MicroVAX and PDP computers into . 
Professional Graphics workstations. Unlike conventional graphics terminals the QG-1280 and QG-' 

_ directly accessible from the Q-Bus. There are no slow serial 
The QG-1280 has a resolution of 1280 x 1024. The board’s drawing | communication links. You “‘see’’ results immediately. 
Speed of 35,000 vectors/second means complex pictures are 


displayed in under a second. For solid modelling applications, an Let our new generation graphics boards “‘speed up” your 
____ Optional 3D accelerator module complete with Z buffer provides fast | workstation design — today. 
___ hidden surface elimination and shading. Call Toll Free: 1-800-361-4903 





1055 St-Regis Blvd 


| | Dorval, Quebec, Canada 
: HOP 2T4 
. Tel.: (514) 685-2630 


TIx: 05-822798 








_ Q-Bus, DEC, MicroVMS, RSX, MicroVAX, POP are registered trademarks of Digital Equipment Corporation. 
SPACE MACHINE is a registered trademark of Matrox Ltd. Circle 902 on reader service card 





